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SOUTH AFRICA knows 

the ffaun -of the Htrtn ets 

High over rugged peaks, dense forests and trackless wastes, 
the Junkers planes of South African Airways wing their way, 
day after day, month after month. As they speed along toward 
their scheduled destinations, the hum of the Hornets and 
Wasps has become a familiar sound, for all of the planes in 
the service are powered by Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 
DIVISION OF UNITED AIRCRAFT CORPORATION 







The extent to which 
manufacturers depend up- 
on the Nickel Alloy Steels 
to give long life and reliability 
to aircraft engines is testified to 
by the fact that some of these en- 
gines contain as many as fifty Nickel 
Steel parts . . .Their superior toughness and 
strength, together with their high resistance 
to fatigue and stress, make the Nickel Alloy 
Steels the standard materials for highly stressed 
engine applications in the aircraft of every country. 


HICKEL ALLOY STEELS 

THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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DEPENDABILITY RIDES HIGH 

with planes that fly with 5KF Bearings 


• Nothing has been omitted from the design of the gSDSSP- 
equipped control pulleys on this Curtiss Shrike A- 12 
plane that would contribute to the convenience and 
safety of the pilot. 



Control pulleys equipped with ffiCStP” Bearings are de- 
signed to encompass all important points and dimensions 
covered in Army-Navy Specification No. 210. They have 
low friction characteristics and high radial capacity. 
They have minimum rim wobble — are light, self-con- 
tained and easy to install. Whenever an SBCSt?" Bearing 
flies, it's dependable. J9!S 

SKF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


BALL AND ROLLER BEARINGS 




Seventeen of these trim Hornet- 
powered Sikorsky amphibions have 
been ordered by the Navy to play im- 
portant parts in American air defense. 
Their high performance and versatil- 
ity make them unsurpassed for con- 
voy, patrol, and general utility service. 


NEW. WINGS 

smzifmNAVY 


DIVISION OF UNITED AIRCRAFT CORPORATION, BRIDGEPORT, CONNECTICUT 



LOOK UP! 

:ure in the skies. Look beyond the 
winged fleets above . . . into the great plants where 
they are built. In those plants — creating today's 
planes — are men of trained hands and trained minds. 


Perhaps you can start YOUR career as one of 
these skilled craftsmen. It takes certain rigid quali- 
fications — but you may possess them. 1 1 takes highly 
specialized training— but that is easy to obtain. 


you will find an institution operated ex- 
clusively to provide worthy men with this 
special training. Four modern new build- 
ings on a five-acre campus ... a complete 
assemblage of the most advanced aircraft 
plant equipment, put at your command 
the finest training facilities in existence. 
You learn actual airplane production technique — 
the whole training system places you under the su- 
pervision of the aircraft leaders on the Aero I.T.I. 
Executive Board. 


If you have the vision to picture YOUR future 
in aviation's great future, Aero I.T.I. training is the 
kind of preparation you will want. You will have 
the tremendous advantage of training in Southern 
California — the world’s greatest center of aviation 

For complete information, get the FREE booklet, 
"More Planes." Find out about Aero I.T.I. resident 
courses . . . also the combination course, with theory 
at home and later shop training. 
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Western Electric 


. . . accurate 
. . . simple 
. . . inexpensive 

Here is Western Electric's lat- 
est contribution to transport 
and private flying— an entirely 
new and extremely simple 
type of shielded loop antenna, 
which can be rotated for di- 
rection finding. 

So effective is the shield- 
ing that many types of static 
are greatly reduced, permit- 
ting reception of radio signals 
otherwise entirely unusable. 

Western Electric's Aural Null 
Direction Finder enables you 


to take bearings with the rotat- 
able loop— offers every advan- 
tage of the more complicated, 
more expensive, less reliable 
forms of radio compass. 

For booklet giving full de- 
tails, write to Western Electric 
Company, Dept. 314 A, 195 
Broadway, New York, N. Y. 
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How to Achieve 

HOMOGENEOUS METAL STRUCTURES 
and PERFECTLY SMOOTH SURFACES 



U-S-S STAINLESS STEEL 



UNITED STATES STEEI 





BENDIX 

AIRPLANE WHEELS ■ BRAKES ■ PILOT SEATS ■ PNEUDRAULIC SHOCK STRUTS 


GosiAuJicdUM. 

An excellent suggestion, made by one of our technicians, just late 
enough to involve a sizable change-over-expense, was accompanied 
by the remark, "It wasn't in our department, and I didn't like to 
bother those fellows before." 

The statement made us] wonder . . . have we been reluctant in 
urging consultation between aircraft engineers and our own tech- 
nicians who are specialists in brake, wheel and shock-strut design 
and construction? 

There's more opportunity to incorporate good suggestions dur- 
ing the early stages of design than later when plans have "jelled." 
Why not consult Bendix before the next undercarriage is laid out? 

BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION 
(Subsidiary of Bendix Aviation Corporation) South Bend, Indiana 
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lieved hidden under the earth near 
Angmering, England, a flyer has been 
employed to scout for it from the air. 
Not long ago a Roman bath was un- 
covered in this area .” — News Item. 

Come, come, Johnny Bull! You’re 
just letting affairs in Spain and the 
Mediterranean get you down. Musso- 



lini probably had nothing to do with 
the construction of that bath, or the 


» Considering the trials and trib- 
ulations of the manufacturers of 
military aircraft in attempting to 
make deliveries to foreign countries 
before embargoes are put in effect, we 
wouldn't be surprised to read a news 
item something like the following 
along about 1950 : 

“Today authorities opened twenty 
five mysterious cases which were 
found lying in an obscure corner of an 
old pier in San Pedro, California. The 


im 



By 

ROBERT 

OSBORN 


shipping cases were labeled ‘Military 
Airplanes’ but the name of the manu- 
facturer had been obliterated. Mark- 
ings on tlie boxes indicated that they 
had first been consigned to the Spanish 
Loyalist Government in 1937, then to 
the Chinese Nationalists and then in 
rapid succession to all other nations of 
the world except the Duchy of Luxem- 
burg. The boxes contained nothing 
but corroded and rusty metallic dust, 
and badly yellowed and faded sheets of 
paper giving instructions, in thirty 
seven languages, for assembling the 
machines.” 


» We are very glad to report to 
Aviation readers that these here, now, 
swashbuckling aviator fellers are still 
managing to pick off a fair percentage 
of the beautiful actresses and heiresses 
for wives. This in spite of the con- 
tinued attempts by insidious forces to 
take all of the romance out of aviation 
by devious and underhand methods. 
Several of these attempts we have 
called to your attention recently, such 
as the design of a new, airplane to 
spread fertilizer on large farms, and 
the order to Army aviators to remove 
all false teeth before starting flights. 


» Speaking of romance in avia- 
tion, there’s another activity in the 
business lately of which we do not 


entirely approve — the definite trend 
toward simplicity. Elimination of the 
rudder control, single-blade propellers, 
automatic spark and mixture controls, 
monoplanes instead of biplanes, and 

As a youth we had the greatest of 
admiration for the Stutz “Bearcat” 
automobile which had four cylinders 
as big as beer kegs, no muffler, a dash- 
board covered with instruments and 
levers, and two tremendous gear shift 
and brake levers mounted on the out- 
side of the cockpit. We hoped some 
day to own a special one of these cars 
with a gas lever as big as a locomotive 
reverse lever, whereas we now drive 
one of the “all three low-priced cars,” 
which is as simple, and as romantic, 
as a wheelbarrow. 

Of course all of this simplicity is 
essential to the future of the business 
if we hope to have the general public 
flying and buying, but an old senti- 
mentalist must be allowed to shed a 
few tears for the rapidly departing 
romance of flying. Our last strong- 
hold of complexity, and concomitant 
romance, is the transport plane, in the 
flying of which a pilot needs all of the 
dexterity of a pipe-organist, but first 
thing you know they'll be making 
those planes simple too. 


» The old saying that “You can’t 
improve on Nature” certainly gets 
knocked around once in a while. A 
United Press dispatch states that thou- 



sands of swallows which were 
stranded in Austria due to premature 
cold weather and rain had been col- 
lected in cages and were being flown 
by airplane to their winter homes in 


» Mrs. Doris Duke Cromwell, who 
is reported to possess a number of mil- 
lions of Mr. Roosevelt’s fifty-nine cent 
dollars, and her husband, James H. R. 
Cromwell, who is not badly off finan- 
cially himself, recently announced their 
plans to "commute" bv air between the 
2.400 acre estate in New Jersey and 
their new home in Honolulu. 

Air lines might well appoint Vice- 
Presidents in Charge of the Cromwells. 





Aviation for November, 1937 




ANOTHER WINTER 


Once again the sun has swung away from our north- 
ern latitudes and we stand on the threshold of another 
winter. The average citizen is renewing his acquaint- 
with his coal bin, is shaking the moth-balls out 
of winter overcoats, and is dusting off his ear-muffs. 

so the airlines, — carburetor heaters (and other de- 
frosting devices) are going in, wing and tail over- 
being fitted, and anti-static “ear-muffs" are 
io antennas. 

such an array of practical gadgets 
been at hand to help lick the problems of winter opera- 
Each one represents a vast outlay of brains, 
energy, and money, but each is essential for safe opera- 
tion regardless of cost. The whole industry may well 
be proud of the way in which all its departments have 
risen to the occasion when called upon to meet some 
new and unexpected problem cropping up in actual 
operations. We’ve gone a long way in a short time. 

But, while taking pride in accomplishment, it is much 
more important to remember that, after all. these things 
only mechanical devices, — that they can't do much 
thinking for themselves. At best, they can be only the 
with which we as human beings may work toward 
greater safety. The old automobile gag that safety de- 
mostly on “the 'nut' that holds the wheel’’ still 
good. 

Here, however, we are not thinking particularly of 
Far from it. — for the wheel of responsibility 
uides the destiny of our air transport is a much 
one than any found in cockpits, and hundreds of 
are holding it. From mechanic’s helper to top 
every man in the business has a hand on it. 
no other line of group endeavor is responsibility for 
ultimate performance so widely spread. Probably in 
industry can individual mistake or misjudg- 
have such far-reaching and such disastrous re- 
We have said that before, and we will make 
apologies for saying it again as frequently as pos- 
for the recognition of the concept of shared re- 
is the only solid foundation for safety in 
activities. 

Once the principle of divided responsibility is ac- 
cepted. a full-blown corollary immediately pops up,— to 
wit: intelligent cooperation among all groups is essen- 




tial. Here again we are covering a broad field. To 
the obvious need for cooperation among pilots, dis- 
patchers, weather men, engineering and mechanical per- 
sonnel within any given organization must be added 
the greater need for closer and closer cooperation among 
the several operating companies themselves. Competi- 
tion may make for a healthy state of affairs in busi- 
ness generally, but if carried to extremes, or applied 
in the wrong spots, may easily prove to carry with it 
the germs of self destruction. 

With the coming of winter this year air transport is 
facing what is probably the most critical period of its 
history, not excepting the debacle of 1934. The re- 
verberations of the tragic winter of 1936 are still echo- 
ing in the minds of the travelling public. The traffic 
figures for this year, although better than for any prior 
period, show unmistakably the depressing effect of last 
year’s accidents, and it is safe to say that the volume 
of business that can be developed for 1938 and 1939 
will depend to a considerable degree on the performance 
in terms of safety of this winter’s operations. Even 
under the best of circumstances the going is not going 
to be too easy in the next couple of years. The com- 
petition from other forms of transportation is getting 
much keener, what with the improved speed and com- 
fort of the railroads and bus lines, coupled with their 
extremely low fares. And with Douglas DC-4s, Boeing 
307s, and possibly other types of much larger machines 
in the offing, many more seats must be sold' to maintain 
occupancy percentages at an economic level. 

So, it all boils down to one thing. If air transport 
is to move ahead into its proper place there must be 
no repetition of the events of a year ago. Further than 
that,— there must not be a single accident on any airline 
during the winter of 1937-38. It can be done, and it 
will be done if .all agencies, governmental and private,— 
if all individuals from top to bottom,— keep forever 
before them the recognition of personal responsibility 
and subordinate all other interests to the single objective 
of Safety through Cooperation. 

As we go to press, comes word of the loss of an air- 
liner in the West — lending tragic emphasis to the above 
remarks on the need for utmost care in all operations 
in the months immediately ahead. 

A SHOW FOR '38 

When we asked the industry (by questionnaire) 
in May this year whether or not aircraft shows were a 
good thing, 86 per cent of the people who replied de- 
clared themselves in favor of annual exhibitions. Over 


90 per cent wanted shows to be national in character, 
and the majority pointed out the desirability of a 
central location. (Aviation, July, 1937, p. 18). 

Now we arc about to get a show that conforms almost 
exactly in specification to those written by the industry 
itself, — The International Air Show scheduled for Jan- 
uary 28 to February 6. It comes early enough in the 
year to precede the active buying season, thus focusing 
attention on 1938 models; it is definitely national in 
character, with Class A sanction by the Aeronautical 
Chamber of Commerce; it is centrally located in Chi- 
cago’s International Amphitheatre. Along with it will 
be held a number of meetings of general industry in- 
terest, among them a national gathering of fixed base 
operators to concentrate on some of their common prob- 

Already an active interest is manifest throughout the 
industry in the Chicago project, but like all other efforts 
of the sort, it will be a success only if all those who 
voted favorably in the spring turn out and back up 
their expressed desires with active support. There is 
an opportunity here for the American aviation industry 
to really show what it can do on a scale comparable 
to that of the great European salons of Paris and' 
Milan. Let’s go! 

THE THREE WHEELERS 

If anything that looked like a trend cropped up at the 
Cleveland Races this year, it was the re-emergence of 
the tricycle landing gear. Gwinn’s Aircar, Waterman’s 
Arrowbile, the Stearman-Hammond, and the new Waco 
N were all nose-wheelers, and probably by this time next 
year the tricycle mounted transports of the DC-4 class 
will be familiar sights on many of our airports. We 
were much interested, for we have felt for a long time 
that there was real merit in the idea. And we like to 
think that we helped the cause along a bit by publishing 
such articles as Frank Courtney’s "Nose Wheels" (De- 
cember, 1935), Fred Weick's description of his W-l 
(January, 1936), and Shanley’s “Tail Wheel or Nose 
Wheel” (June, 1936). Also, Aviation’s survey of the 
industry on the specifications for the ideal light airplane 
(“This Light Plane Business,” December, 1935) dis- 
closed a very great interest in the arrangement by manu- 
facturers and users alike. 

The appearance of the tricycle gear, and the current 
crop of unconventional airplanes, seem to point up the 
fact that, for better or for worse, airplane designers 
are again letting their minds run free of accustomed 
tracks and are beginning to let them ramble a bit at 
will in unexplored territory. A good thing, we call it. 
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RATIONALIZING 



Aircraft 

Production 


1937 S.A.E. National Aircrait Production 
Meeting brings better understanding of 
aviation industry methods. 




C ONTINUING 1 

success ushered in by the inau- 
gural production meeting of 1936, the 
1937 National Aircraft Production 
Meeting sponsored by the Society of 
Automotive Engineers, drew engineers 
and executives from all branches of 
the aviation industry to the seven ses- 
sions held at the Ambassador Hotel, 
Los Angeles, on Oct. 7, 8, and 9. 
Again, as in 1936, the sessions were 
jammed morning, noon, and night with 
capacity crowds. This in spite of 
the current World Series broadcasts, 
and the football classics of Saturday 
afternoon. A list of the 700 persons 
who registered officially would read 
like a Who’s Who in aviation engi- 
neering, and merely to list all the firms 
represented would require cataloging 
the entire industry. 


Truly national in its 
scope, the meeting drew 
nine of its fifteen papers 
from east of the Missis- 
k sippi. Cooperating with 

L the national S.A.E. body 

U were the four Pacific 

A Coa3t S.A.E. sections, 

headed by the Southern 
California Section under 
the chairmanship of W. B. 
Birren, Western Repre- 
sentative of the Wright 
Aeronautical Company. 
S.A.E. president Harry T. 
Woolson, executive engineer of Chrys- 
ler Corp., was in personal attendance. 
Past S.A.E. presidents Wm. B. Stout 
and Edward P. Warner repeated their 
roles of 1936, the former as master of 
ceremonies at the Annual Banquet, 
and the latter making the presentation 
of the Wright Brothers Medal for 
1936. Carleton E, Stryker, Chief En- 
gineer of Curtiss-Wright Technical 
Institute, again served as general 
chairman of the meeting, carrying 
the major burden of planning the de- 
tails responsible for such outstanding 

Climaxing the aviation industry’s 
first peace time $100,000,000 produc- 
tion year, with aircraft orders running 
twenty five per cent ahead of 1936 
and with backlogs throughout the in- 
dustry at new high for 1938, the 


meeting properly focused thought on 
the production problems peculiar to the 
aviation field. Mutual problems were 
discussed with commendable frankness 
by those in attendance. The keynote 
of such mutuality was struck by John 
A. C. Warner, S.A.E. General Man- 
ager, with the comment, "It is not a 
matter of sharing secrets but of avoid- 
ing economic waste.” 

Although the Wright Medal this 
year was presented for a paper read 
at the 1936 Production meeting, it 
became evident early in the current 
sessions that the papers offered were 
more representative, and the coverage 
of the aviation production problem was 
more comprehensive, than last year. 
Particularly gratifying was the ob- 
vious appreciation of those in attend- 
ance that production means something 
entirely different in aviation than it 
has come to mean to automobile men. 
This was well put by D. M. Carpenter, 
of the Consolidated Aircraft Corpora- 
tion, in his paper on Factory Equip- 
ment and Tooling with the following 
comments : 

“By far the most outstanding fea- 
ture to be noted in connection with air- 
craft factory equipment and tooling 
is its general inadequacy. . . . air- 
craft factory budgets are limited by 
the comparatively small size of air- 
plane contracts. . . . The factory 
therefore, must be con- 


stantly on the alert to avoid letting 
his knowledge of mass production pos- 
sibilities run away with his judgment 
concerning the expenditures allowable 
for equipment and tooling. . . . Ex- 
perience shows something on the order 
of an average of two duplicate parts 
per airplane. . . . Regardless of the 
best laid production plans, changes in 
design and specifications are imposed 
so often that it is doubtful if two ab- 
solutely identical airplanes ever leave 
the factory.” 

Also highlighting the meeting were 
the comments of operators, both civil 
and military, stressing the importance 
of producing airplanes that can be 
easily and cheaply maintained and 
overhauled. Operators properly made 
the point that original designers fre- 
quently have little appreciation of 
overhaul problems and methods. This 
focusing of attention of the designer 
on overhaul problems struck one as 
being a milestone of more than usual 
significance on the road of aircraft de- 
sign development. 

Now it is obvious that we are enter- 
ing a design and production era where 
the greatest attention is to be concen- 
trated on designing and building 
equipment which will achieve a maxi- 
mum life with minimum maintenance 
attention and the utmost susceptibility 
to complete rebuilding by the oper- 
ator. Now, with routes crystallized 
and a relatively heavy volume of 
passenger, mail and express traffic 
assured, the engineers can turn their 
guns on the multitude of design prob- 
lems concerned with keeping airplanes 
in the air more hours per day at less 
dollars per hour. 

Not all of the sessions were purely 
technical. At the Thursday evening 
meeting an informal and impromptu 
talk given by Edward R. Hewitt was 
enjoyed intensely by the large group in 
attendance. Hewitt, now 72 years of 
age, is consulting engineer for the 
Mack Truck Co., and was one of the 
original founders of the Society of 
Automotive Engineers. He inspired 
his audience with a comparison of 
transportation progress made in his 
own lifetime. Attending with E. R. 
Hewitt was his son Ashley C. Hewitt, 
chief test engineer for Menasco Manu- 
facturing Company. 

Also of outstanding interest was the 
visit to the California Institute of 
Technology. Under the director of W. 
C. Rockefeller, Caltech aeronautics 
professor, a group was shown through 
the aeronautics laboratory and wind 
tunnel, high tension electrical labora- 
tory, hydraulics laboratory, and the 
optical laboratory where grinding 
work on the 200 in. telescope mirror is 
(Turn to pane 67) 




to right: William 
Donald Wood. T. 
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Turning Out DC-3’s 


From Drawing Board 
to Final Assembly 






By Don Luscombe 

President, Luscombe Airplane 
Corporation 


Out of a 


Hat 


Don Luscombe pulls airplanes out of a 
vest pocket factory as easily as a 
magician pulls rabbits out of a hat. 
Here is how he does it. 


M avbe it was back in the long 
lean years of the depression 
that we got to playing with a child's 
construction toys and decided that the 
Meccano-Erector principle was the 
way to build airplanes. Anyway it 
must be charged to the depression 
because twenty years of previous ex- 
posure in the airplane business had 
not brought out the right idea. 

But getting back to the Meccano. 
There it was in a compact little box 
with all the necessary parts to build 


skyscrapers, bridges, locomotives, or 
what have you. And any normal 
twelve year old could put them to- 
gether. Translate into manufactur- 
ing terms and you have a small fac- 
tory and small overhead. You let 
the specialist manufacturers buy the 
expensive machinery and fancy tal- 



designing the dies and tools for spe- 
cialist machine operations. Hundreds 
of parts must line up. Rivet holes 
must jibe. Progressive effort in 
tool-making is required. One die is 
dependent on the die that preceded it. 
Owning all of the king’s horses and 
all of the king's men may be a 
gratifying luxury, but it won’t sub- 
stitute for the required time element 
to make parts fit. Somehow it seems 
to take a hen twenty-one days to 
hatch the egg but twenty-one hens 
are not much help in getting the egg 
hatched in a single day. 

A careful survey of one’s friends 
will reveal a woeful lack of appre- 
ciation or knowledge of the super- 
craftsmanship necessary to make a 
forging die or a casting die, which, 
when put into a machine operated by 
unskilled hands, produces certain 
items which can be purchased for a 
few cents. Of course when one is 
properly tooled and organized one can 
assemble toy sets or airplanes out of 
a vest pocket organization about as 
fast as a magician pulls rabbits out 
of a hat. It sounds very simple and 
it is after you arrive at the proper 
formula but you can only get there 
through a maze of complications, 
about three years, and several hun- 
dred thousand dollars. 

By this time you are about to drag 
out the word “volume” — that famil- 
iar bugaboo of quantity production. 
You contend that there is no use de- 
signing an airplane that can be 
stamped out and put together like a 
Meccano ferris wheel unless you can 
get enough orders to make it possible 
to stamp out a lot of pieces thereby 
absorbing the tool cost. Since we 
had our romantic illusions many 
years ago when we introduced into 
production small cabin airplanes 
which form the basic design for most 


of the small ships sold today, our 
temerity has not led us to believe that 
the thinly spread domestic market 
will alone justify such a tooling set- 
up. But it is a big world and we 
looked beyond our national borders 
and found a few surprises. 

Previous experience indicated that 
crating, ocean freight, custom duties, 
and lack of service for an export 
customer gave small satisfaction to 
such a customer and the foreign 
dealer. Putting stamped parts for 
twenty airplanes in a crate no larger 
than necessary for one assembled 
airplane meant effecting the utmost 
customer economy and a mitigation 
of the crating expense, ocean freight, 
and the duty problem in foreign 
fields. Under our supervision our 
foreign friends can assemble air- 
planes as easily as we do it here. 
Foreign licensing is therefore the 
second of the three phases of our 


business. The licensees like it be- 
cause they get a tried design, avoid 
engineering speculation and get these 
efforts for about ten per cent of what 
it would cost them to set up them- 
selves from scratch, granting that the 
specialized knowledge was available. 

Actually there is a difference be- 
tween playing with a Meccano set and 
assembling our airplanes. And that 
brings us to the third phase of our 
business. One of our greatest prob- 
lems is in training men, not only to 
put the airplanes together, but to 
teach them to participate in the in- 
genuity of tool design and produc- 
tion processes so that the airplanes will 
go together like a ready cut house or 
putting a fender on a modern auto- 
mobile. We must not only build air- 

Graduate aeronautical engineers 
were first invited for our training. 
They came from our best schools and 




Tomplatos lor the stabilizer covering include rivel 


universities — most of them were 
trained to be chief engineers and 
vice-presidents. They were ex- 
tremely high in I. Q. but woefully low 
in practical application. Alter a 
year or so of careful supervision, 
skinned knuckles, studious research 
in metal processes, an educational 
system embracing engineering and 
shop practise was devised. We 
eventualy enjoyed a higher degree of 
per capital knowledge than is usually 
(Turn to pane 78) 




“Down Under” 

Australia, South Africa, and South America 
still offer untapped markets for U. S. avia- 
tion products. Some special conditions 
pertaining to the South American field are 
covered herewith. Studies of the other 
territories by other observers will follow. 


M any commercial aircraft and 
equipment manufacturers have 
more than a mild interest in the de- 
velopment of foreign sales but in 
some instances have become discour- 
aged because of the difficulties of 
carrying on their affairs in a foreign 
country without first hand knowledge 
of the sales problems (which are de- 
cidedly different than those they are 
accustomed to meeting in the United 
States). 

There are at present five great po- 
tential markets for American com- 
mercial equipment. Two of them — 
Canada and Mexico — by their prox- 
imity and close association with our 
country, are practically "ready made.” 
The other three, South America, South 
Africa and Australia, all below the 
equator, arc worth definite attention. 
This article is pointed directly at the 
South American market because of the 
difference in people, customs, lan- 
guages and business routine. Never- 
theless, the others should not be ig- 


nored when considering the possibili- 
ties of foreign business. 

One of the prime reasons for 
developing sales below the equator lies 
in the difference in seasons. When 
it is winter in the North, the birds 
are singing in the South, and vice 
versa. If, therefore. South American 
sales can be built up by planned ef- 
fort, then the slow winter season in 
the United States will become some- 
thing more than a long blue Mon- 

A check of the export figures for 
the past ten years gives only a part of 
the picture because the breakdown be- 
tween military and commercial export 
equipment is not evident. For ex- 
ample, Brazil has purchased approxi- 
mately $6,000,000 worth of American 
aircraft and engines in the past ten 
years, 1927-1937, but practically all 
of this amount has gone for military 
equipment. Five years ago in Rio 
de Janeiro there were only three pri- 
vately owned aircraft, a Fleet trainer, 




a wartime Moth and a small Savoia- 
Marchetti boat. There were no mu- 
nicipal airport, no fields that could 
possibly be called airports. Today 
there are six or more flying schools, 
one of the finest municipal airports in 
the world with other fields for pri- 
vate flying completed or under con- 
struction, and forty or more privately 
owned aircraft, the majority of them 
being of American manufacture. 

The development in the past five 
years is primarily due to the world- 
wide interest in aviation. Particular 
development of commercial and sport 
flying in the Argentine and Brazil can 
be traced to a number of sources. 
The wealthy young Latin-American’s 
enthusiasm for any hobby that will 
put him a notch above his companions, 
the prestige of owning and flying his 
own airplane and the opportunity to 
travel farther and faster in the pur- 
suit of either business of pleasure. 
The governments are interested in 
giving amateur and commercial pilots 
every consideration as a means of 
training additional pilots without un- 
due expense to the air services. 

Many private schools are sprouting 
in the larger cities, some subsidized 





By H. T. Bylor 


forts may be well meant, can only be 
through his immediate acquaintance 
or in the town or city in which he 
is located. It is impossible at present 
to be properly represented, in any of 
the four republics named, by either a 
single individual or an export com- 
pany except in the limited area where 
they are based. The reasons are ob- 
vious if a map is consulted. For 
example, there are potential sales for 
some type of equipment in every fair 
sized coastal city between Rio de 
Janeiro and Buenos Aires. Without 
a demonstrator coverage of such an 
area would mean weeks of travel, and 
with a demonstrator, considerable ex- 
pense that the individual or export 
company will not or cannot afford. 
The obvious solution is more assist- 
ance from the manufacturer and the 
effort, although it will require slightly 
more than moral support, will certainly 
be worthwhile for future sales. 

The export company unless operat- 
ing from a base in South America 
(only one in operation) is in the same 


mercial aircraft manufacturers, but 
the serious development of sport and 
semi-commercial flying is beginning 
to be felt by the entire group. Most 
manufacturers are doing business 
either through a recognized aircraft 
export organization that sell both mili- 
tary and commercial equipment, or 
have appointed representatives that 
have qualified themselves by letters, 
or the purchase of an airplane as their 
guarantee. In both cases there is a 
possibility of not being represented 
properly. For example, the export 
company is primarily interested in 
military sales and unless it has an 
operating base in each republic, repre- 
sentation outside of the country in 
which it is located will be neglected. 
The individual representative, with 
a demonstrator, nine cases out of ten 
bought his equipment for personal 
use, and representation, though his ef- 


by state or government to the 
extent of funds for equipment 
and a bonus for every student 
trained. Fields are being desig- 
nated and improved for the 
private flyer. Bureaus of 
Civil Aeronautics are becoming 
stronger and are planning elaborately 
for the future. Such things are bring- 
ing about South American aviation de- 
velopment much faster than the similar 
period we passed through in the 
United States, because of the availa- 
bility of fine equipment and a great 
price range without need of technical 

Builders of the class which could 
be used as feeder-line equipment and 
the class that point exclusively at this 
type of equipment are having a market 
made for them by the wide operations 
of Pan American Airways and other 
international services, in addition to 
the military and naval services in cer- 
tain countries which operate their 
own air mail service to interiors. 

Every large business using sales- 
man, inspectors, service men, engi- 
neers, etc., are potential customers for 
aircraft This is due to poor trans- 
portation to the interiors aside from 
the regular runs of international air- 

Admittedly, past business in South 
America has been negligible for com- 
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-as an element in design 


A rational approach to airplane design problems 
makes necessary a clean cut distinction between 
steadily applied and momentarily applied load 
conditions. 

By T. C. Bennett 


A BRIEF SURVEY of tile CVOlutiOllS 
demanded of an airplane, and for 
which adequate strength must be pro- 
vided, shows that they fall roughly 
into two classes, those which the pilot 
controls and those beyond his control. 

Most maneuvers, which include pull 
ups, pull outs, loops, turns and rolls, 
are of the first class and are (or may 
he) of continual application. The sec- 
ond group comprises loads of momen- 
tary duration which include mainly 
those due to inadvertent bumps, gusts 
or weather conditions over which the 
pilot has no control, and those due 
to landings or other impacts which 
the pilot may control to a limited ex- 

This latter group, for aircraft of a 
purely commercial nature, assumes an 
increased importance since the man- 
euver loads may be limited by speci- 
fication and regulation and can be kept 
within reasonable limits, whereas the 
uncontrolled loads will probably in- 
crease with the increase in aircraft 
speed. Loads beyond the control of 


the pilot then, necessarily, dictate the 
final design of the airplane. 

One condition requiring investiga- 
tion concerns the temporary develop- 
ment of lift coefficients greater than 
those indicated to be true under con- 
ditions of steady air flow. Such de- 
velopment of overlift is characterized 
by the absence of the usual burble 
which normally indicates that the lift 
is about to drop off. 

When an airfoil is started suddenly 
from rest into steady motion, the fluid 
flow in its neighborhood passes 
through a series of different forms 
which approach asymptotically to the 


steady form which occurs in the wind 
tunnel and in the steady flight of air- 

During this transition period a vor- 
tex sheet, or surface, across which the 
velocity of the flow is discontinuous, 
is shed from the trailing edge of the 
airfoil and remains behind in the fluid, 
the strength of the discontinuity of 
the trailing edge falling asymptotically 
to zero as the steady state is ap- 
proached. Wagner advanced the 
theory that, if the wake is infinitely 
thin and the trailing edge sharp, the 
form of the flow and the magnitude 
of the lift during this transition stage 
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could be calculated approximately on 
the assumption that the flow every- 
where outside the wake is irrotational 
and that the strength of the discon- 
tinuity across the wake at the trailing 
edge has that unique value which is 
necessary to avoid infinite velocity at 
the edge. Later, Walker developed 
experimentally and photographed the 
two dimensional fields of the flow at 
various distances from the sudden 
start of an airfoil. 

Measurements of the velocity fields 
near the airfoil gave a curve of cir- 
culation around the profile against dis- 
tance from the start which was in re- 
markably close agreement with Wag- 
ner’s theoretical curve. Later experi- 
ments indicated definitely that an air- 
foil which is started impulsively from 
rest at a high incidence may tempo- 
rarily generate circulations and lifts 
larger than can be maintained when 
conditions are steady. This phenome- 
non is of considerable importance since 
it suggests that, if the wings of an 
airplane are moving with rapidly 


changing incidence, the lift may tem- 
porarily exceed the value based on the 
maximum lift coefficient of steady 
flight. 

There is also some independent evi- 
dence of the occurrence of this over- 
lift. Rhode integrated the pressure 
diagrams of an airplane moving with 
rapidly changing incidence and ob- 
tained lift coefficients exceeding the 
maximum in steady flight. D. Rolin- 
son observed larger lift coefficients 
than in steady flight during the take 
off and landing of an airplane, al- 
though this experiment was compli- 
cated by the close presence of the 
ground which may possibly effect the 
maximum lift. 

In the experiments described in 
R & M 1561, it was found that at a 
point 2.8 chord lengths from the start 
that the lift coefficient reach approxi- 
mately 2.2 although the steady flight 
value from wind tunnel test was esti- 
mated to be 1.46 for the RAF 32 
airfoil, thus indicating the temporary 
development of a lift coefficient ap- 


proximately 50 per cent greater than 
normal. 

The presence of this phenomon in- 
dicates the necessity of providing 
some design condition in order to in- 
sure adequate strength. It is evident 
that the increased value of the lift 
coefficient itself will exert no parti- 
cular hardship on the airplane since 
the total lift on the wings is normally 
specified (or limited) by the design 


Jr should be noted, however, that 
this condition occurred for the RAF 
32 airfoil at 27.50 deg. above zero 
lift. In airfoils more commonly used 
in this country such as the Clark Y, 
etc., the maximum overlift probably 
occurs at later angles. The fact that 
the angles are large imposes on the 
wing structure very large forward 
components as can be seen by refer- 
ring to Fig. 1. The forward com- 
ponent of the lift has not in this case 
been reduced by the necessarily in- 
creased drag but the inclusion of this 
quantity will not ordinarily alter the 
essential conditions. Roughly, at 30 
deg. angle of attack (above zero lift) 
the forward-acting component is half 
the vertical lift which is much higher 
than would be normally provided for. 
This forward acting force will gen- 
erally prove critical for the drag 
struts and wires in the panels of a 
biplane as well as stressing the front 
beams and part of the cabane struc- 
ture. In a monoplane it is likely to 
prove critical for the upper flange of 
the front beam and the leading edge, 
and may under certain circumstances 
be critical for either the upper or 
lower surfaces of the wings. 

As may be seen from Fig. 2, the 
maximum value of lift is attained at 
approximate 2.8 chord lengths from 
the start and exists, in the particular 
experiments under discussion, for ap- 
proximately two more chord lengths. 
Assuming that this same number of 
chord lengths was required at full 
scale, the actual time interval from 
the point of change incidence would 
be approximately 0.2 seconds. Since 
for normal wing loadings and the best 
values of Ci, a speed of 100 
m.p.h. is required to develop any 
great accelerations in a maneuver. 

This matter of overlifts may be ex- 
tended to include the loads developed 
due to the presence of a gust sub- 
stantially normal to the flight path. 
There is evidence to indicate that, 
under the present assumption of a 
sharp edged gust, the values of lift 
may be developed which represents a 
( Turn to page 70) 



AVIATION 








SPARTAN 

All Metal 

Executive 



Personalized air transport features 
unique structure, high performance 


T he new Spartan all metal execu- 
tive is an airplane that speaks for 
itself. Without fanfare, twelve of 
these five place planes have been built, 
sold and delivered in the past few 
months and the production line of the 
Tulsa factory is rolling out three 
planes a month for delivery to waiting 

Carrying a useful load of 1413 lbs. 
and powered with the Pratt & Whitney 
450 h.p. Wasp Jr., the Executive has a 
cruising speed of 205 m.p.h. at altitude, 
and a cruising range of 950 miles. 
Sea level cruising speed is 190 m.p.h. 
and landing speed 57 m.p.h. Equip- 
ment is at least as complete as on any 
private airplane of which we have 
knowledge, and cabin arrangement, 
soundproofing and upholstery should 
win the approval of the most exacting 

Cabin entrance is by means of a 
wide door on the left side of the fuse- 
lage. Front seats slide back a full 18 
inches to provide easy access for 
pilots. A low step, wide non-skid 
walkway, and convenient built-in ex- 
ternal hand grip all combine to make 
the ship as easy to enter and to leave 


as the average airline transport. Due 
to its unique construction the Spartan 
can make use of unusually large win- 
dows, as well as the wide, full length 
door. Vision is excellent, therefore, 
from any seat in the cabin. Exterior 
and interior finishes (Shcrwin Wil- 
liams) are according to Buyer's 
Choice. Complete Laidlaw uphol- 
steries are used throughout, with deep 
cushions on all seats. Arm rests, ash 
trays, map compartment, interior or 
exterior openings to baggage compart- 
ment, heavy carpeting, cabin heaters 
and ventilators, double metal lining, 
Seapack soundproofing and numerous 
other refinements mark the Executive 


An interesting and practical feature 
of the cabin arrangement is the con- 
vertible rear seat bench. This nor- 
mally seats two people, providing un- 
usually generous room for a total of 
four people in the cabin. But the plane 
is licensed to carry five and if the fifth 
person is to be carried a collapsible 
half seat in the center of the rear seat- 
bench is brought up into position, the 
center arm rest unfolds from its nor- 
mal position to form a comfortable 


chair back, and the third rear scat pas- 
senger is accommodated with a clover- 
leaf seating plan. 

Wings and tail surfaces are fully 
cantilever. Chief aerodynamic innova- 
tion is an unusual dual flap system, 
with vacuum operated independently 
controlled wing and belly flaps. This 
system permits the pilot to use either 
the belly flap alone, or all three flaps 
together. 

Structurally the Executive deserves 
the closest examination for the stressed 
skin wings and fuselage are built 
around a rigid welded steel tube mono- 
spar system. This basic steel structure 
employs a single triangular wing spar 
and a single triangular fuselage boom. 
The central "backbone'' is a rigid steel 
unit built up in a single jig and in- 
corporating the center section spar and 
fuselage structure from tail wheel sup- 
port to engine mount attachment. 
Thus all major loads of tailwheel, 
landing gear, engine, pay load, fuel 
load, and wing load are transmitted 
directly to a rigid steel truss structure 
around which the aluminum sheet 
shell of the fuselage and wings is as- 
sembled. The “backbone’’ carries 90 
per cent of all structural loads, with 
only 10 per cent carried through the 
stressed skin structure. 

In constructing the "backbone” the 
steel tube is welded on a large jig on 
which is mounted the complete wing 
spar and fuselage boom system. Each 
outer wing panel spar is attached by 

responding center section spar fittings 
and the wing spars are then fabricated 
as though the structure were one unit. 
When the "backbone” has been com- 
pleted and alignment checked, the 
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BRANIFFS 



newTEXACO 


NEW FLEET OF 


"DOUGLASES 


i When their new fleet of 
Douglases went into 
service, Braniff made 

Wright Cyclone 1,000 
h.p. Engines were lubricated with 
New Texaco Airplane Oil. 

This is the airplane oil that is in- 
teresting the entire aviation industry. 
This is the oil that has come through 
tests so severe that engine builders 
and airline operators found practi- 
cally no wear at all. 

Not only did parts look like new, 
but piston rings fell free and there 
was practically no carbon present. 

Trained aviation engineers will be 
glad to consult with you on the selec- 
tion and application of New Texaco 

Braniff Airways' new fleet of Douglas Ships 
gives the flying public " friendly transportation 
—The Route of the Starlight Express from the 
Great Lakes to the Gulf." (Note modified 
Mexican uniform of Braniff hostess.) 


Airplane Oil and other Texaco Avia- 
tion Products, available at all impor- 
tant airports. Prompt deliveries as- 
sured through 2070 warehouse plants 
throughout the U. S. The Texas Com- 
pany, 135 East 42nd Street, N. Y. C. 
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AUTOMATIC 
Power Control 

A British device to simplify the pilot's problem 
in handling supercharged engines under 
widely varying flight conditions 

By John H. Millar 


Everyone knows that if the pilot of 
a military airplane suddenly found an 
enemy aircraft diving on his tail, 
spraying bullets, he would bang his 
throttle wide open and forget entirely 
manifold pressure gauges, fuel-air 
ratio analyzers, mixture and super- 
charger controls and the hundred and 
one other gadgets that line his cock- 
pit. For practically any other state of 
mind, however, it is only by the cor- 
rect adjustment of each individual 
control that he can obtain optimum 
engine operation for any given con- 
ditions. 

Primarily to meet military service 
requirements in England, the Hobson 
Master Control Scheme has been de- 
signed not only to relieve the pilot of 
all responsibility for his engine but 
to reduce in number and to simplify 
the cockpit controls. With this scheme 
a supercharged high-duty engine 
driving a constant speed propeller may 
be completely controlled by one lever 

The invention of the automatic su- 
percharger regulator was the first 
step. This device, which is sensitive 
to inlet manifold pressure, limits en- 
gine supercharge by regulating the 
opening of the throttle valve in the 
carburetor. With the original con- 
trol, however, manifold pressure at 
low altitudes shot up suddenly with a 
relatively small movement of the 
pilot’s throttle lever until it reached 
rated maximum pressure, alter winch 
it remained steady irrespective of 
further motion of the lever (Fig. 1). 

Exact control of engine speed 



The diagram shows the difierenco in the 
shape oi the manifold pressure curves for 



under certain cruising conditions was 
very difficult, particularly in forma- 

serious, it was possible to get full 
power on cruising mixture strengths 
because the power jet was timed oil 
the opening of the carburetor throttle. 

To eliminate this "lost motion” be- 
tween the pilot's lever and the carbu- 
retor throttle, the Hobson Variable 
Datum Boost Control [N.B. — The 
term "boost" is the British equivalent 
of "supercharging” — Ed.] was intro- 
duced, and with this apparatus full 
manifold pressure at any altitude up 
to the rated height of the engine can 
only be obtained with the pilot's lever 
in the full open position, each partial 
movement of the pilot's lever chang- 
ing the supercharge pressure in strict 


proportion to the angle through 
which the lever has been moved. In 
other words, the engine behaves as 
though it were unsupercharged. 

The next obvious thing was to time 
the opening of the power jet by the 
pilot's lever instead of the carburetor 
throttle. This insures correct full 
power mixture strength at all alti- 
tudes and is the only known method 
by which the power jet timing can 
be traversed. 

To the Variable Datum scheme has 
now been added the three phase con- 
trol which provides individual adjust- 
ment for each of the three stages of 
supercharger pressures, correspond- 


cruising; "rated”; and "take-off.” 
The actual operation is shown ir 




graph is a twin bore 95 mm Hobson Master Control Carburotor (updraft type). It 
has 2-stage fully automatic mixture control; 3.stage variable datum control, slow 

ill heated iaclcet to body. 


Fig. 2. As will be seen, three cams 
are mounted on the pilot’s throttle 
lever shaft which raise in turn the 
three tappets at one end of the pivoted 
rocker arm, the other end of which 
compresses the stack of barometric 
capsules in the control. 

The contour of the cams is such 
that the manifold pressure is raised 
progressively with the angular move- 
ment of the pilot’s lever, thereby giv- 
ing the variable datum effect. A 
slight dwell is made on the peak of 
each cam which is at a radius with 
the centre of the throttle lever. These 
periods of dwell correspond to the 
three adjustable supercharge posi- 

The supercharge control mechan- 

adjustments, is completely housed 
within the body of the carburetor 
(Fig. 3). External linkages which 
previously existed between the con- 
trol and the carburetor are thus elimi- 
nated, and apart from the resulting 
simplification and neatness, the pos- 
sibility of the adjustments becoming 
disturbed is avoided. 

As power output is closely related 
to mixture strengths it is essential 
that the correct fuel-air ratio be 
automatically ensured for different 


manifold pressures and maintained 
constant at any altitude up to the ceil- 
ing of the airplane and not merely to 
the rated height of the engine. 

The three ranges of supercharge 
pressure are therefore each co-related 
automatically with three appropriate 
mixture strengths — “weak automatic” 


for cruising; "normal rich automatic” 
for rated power; and an "over-rich” 
mixture for take-off. 

Built into the latest Hobson carbu- 
retor is the Hobson-Pcnn two-stage 
automatic mixture control. It has two 
distinct settings — one for maximum 
power and maneuverability known as 
"normal rich automatic” and the 
other for maximum economy known 
as “weak automatic.” In either posi- 
tion, correction for altitude is auto- 
matic and is not under the control of 
the pilot. The manual control pre- 
viously used by the pilot for adjust- 
ing mixture strengths according to al- 
titude is replaced by a two position 
lever which permits selection of either 
"weak automatic” or "normal auto- 
matic” mixture for cruising. 

Cockpit Controls 

The throttle and mixture-selector 
levers are interlocked in the Hobson 
cockpit control unit. (Fig. 4). 

The throttle lever has three ranges 
of movement over 100 degrees, and 
the mixture-selector lever can only 
remain in the “weak automatic" posi- 
tion while the throttle lever is in the 
cruising range, i.e., up to 60 deg. 
open. Opening the throttle a further 
20 deg. forward to the rated super- 
charge position automatically moves 
the mixture control to “normal rich” 
and brings in the power jet. A 
further 20 deg. forward movement to 
full open position increases the mani- 
fold pressure to take-off pressure and 
automatically provides an increase in 
mixture strength by opening the en- 
richment valve. 

(Turn lo page 75) 






Continental powered Aeroncas of 
the KC model are beginning to appear 
at the airports. The new installation 
is very smooth in appearance, with 
the engine almost entirely cowled in. 
The clean lines of the nose of the ship 
carry smoothly back to the tail group. 
The large comfortable cabin is com- 
pletely enclosed and weather-proofed 
against the elements. The “rakish” 
sloping windshield, the large amber- 
tinted overhead window and the smart 
streamlined rear windows insure a 
maximum of visibility. Ventilation is 
easily controlled by means of the large 
sliding windows that are raised and 
lowered in felt-lined channels. These 
sliding windows may be adjusted in 
any position to suit the occupants. 

The side-by-side seat is wide and 
comfortable and may be removed and 
replaced by parachute if desired. The 
swing type seat is ideally adapted to 
this for the pilot’s line of vision does 
not change when the scat is replaced 
by the parachute. The cabin is com- 
pletely upholstered and finished in 


Latest Model Equipped with A-40 Series of Engines 


every detail. The new oval instru- 
ment panel is styled in a modern man- 
ner. Tachometer, oil temperature and 
pressure gauges are grouped in a 
single airplane type dial. The airspeed 
indicator, altimeter, gas shut-off and 
throttle are all conveniently located in 
the center of the wide instrument panel. 
The primer pump is furnished as 
standard equipment on this KC model. 
Two burnished aluminum control 
wheels are mounted in steel incased 
rubber bushings. 

Friction in the control system has 
been reduced to a minimum by the use 
of Olite bearings in the ailerons and 
double ball bearings in the control 
column. Inspection of the control sys- 
tem in wings and fuselage has been 
made extremely easy by using trans- 
parent inspection windows. The aile- 
rons are the very efficient frieze type. 
This insures effective lateral control 
and quicker response to the wheel. 
This ship has an elevator trimming 
tab conveniently located overhead that 
may be used to trim the ship while in 
flight This is a very desirable feature 
as the ship may be flown “hands off” 
by the use of the tab. 

Designed for long service the land- 
ing gear is of the tripod type with oleo 
shock strut in each side. The 70 inch 
tread is amply wide, the improved oleo 
action makes the ship taxi smoothly 
over the roughest field. Large Good- 
year roller bearing airwheels add to 
the smooth taxiing qualities of this 
gear. 

The tail skid is engineered to meet 


the requirements of the average flier 
who must somtimes land on rough 
fields and sometimes on surfaced run- 
ways. The shoe is made of chilled cast 
iron and is replaceable when necessary. 
All hinged parts of this gear are cush- 
ioned rubber. The piston type tail 
gear has rawhide bushings in the end 
to silence the recoil. The gear is singu- 
larly free from noise and vibration. 

Over-strength streamline aluminum 
alloy vee struts brace the wings. 
Chronic-molybdenum .tubing is used in 
all structural members in the fuselage. 

Convenience and comfort of the pilot 
have been kept uppermost in mind in 
designing this new plane. There is 
ample luggage space provided directly 
behind the seat. The ten gallon alumi- 
num gas tank insures a cruising range 
of 250 miles. 


Specifications 

Heigh; 

Empty weight . . 

Useful load 

Gas (10 xaL). . 

Oil (3 qt.) - (4 qt). 

Pilot . 

Passenger ... 
Baggage ... 
Gross weight 
Wing loading . 
Power loading. . 

High speed 

Cruising speed 
landing speed. . 
Rate of climb 
Gliding angle . 
Service ceiling. . 
Cruising range 


.36 ft 0 In- 
20 ft. 8 ht 
6 ft 7 in 



.44 lb. 

1060 lb. 

7.94 lb. per sq ft 
.256 lb. per hp 
88-93 mp.h 
.80-85 tnp.h. 

35 m ph. 

iif I'li 

.12.000 ft 

.2:0 mi. 
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PAN-AMERICAN AIRWAYS SYSTEM 
DOUGLAS DC-3 AIRLINERS 

WRIGHT CYCLONES 


Pan American Airways System will soon inaugurate faster 
schedules to Central and South America with a fleet of giant 
Douglas DC-3 high-altitude airliners powered by the latest 
type of Wright Cyclone engines. 

These powerful Wright Cyclones, supercharged to fly at 
high altitudes over the snow-capped Sierras of Central 
America and towering Andes Mountains of South America— 
the loftiest mountain ranges of the Western Hemisphere- 
will reduce Pan American's flying time from the United States 
to Buenos Aires to four d«ys— a saving of 24 hours under 
the old schedules. 

Over routes which for centuries required endless months 
of surface travel. Pan American’s luxurious airliners now 
speed from Continent to Continent in an incredibly few 
hours — overcoming amazing barriers of distance and linking 


North America with romantic and colorful Latin America. 

Wright Cyclone-powered Douglas DC-3 airliners will be 
placed in operation on Pan American Airways’ Western 
trunk route from Brownsville, Texas, to Cristobal, Panama, 
via Mexico and Central America — also on Pan American 
Grace Airways to Guayaquil, Ecuador; Lima, Peru; Santiago, 
Chile, and over the Andes Mountains to Buenos Aires, 
Argentina, and Montevideo, Uruguay. 

On the Eastern trunk route, Cyclone-powered Douglas 
DC-3s will connect with Pan American Clipper ships at Rio 
de Janeiro— saving 12 hours’ travel to Buenos Aires. 

Wright is proud of the part it has played in making pos- 
sible the high-speed, dependable schedules of Pan American 
Airways System and other leading airlines throughout the 
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Security Engine 

New 125-hp. radial passes A.T.C. tests 


A five cylinder' RADIAL embodying 
many of file features found in engines 
of the highest price and power output 
has just received its A.T.C. and is to 
lie manufactured by the Security Air- 
craft Corporation, Long Beach (Cal.) 
Municipal Airport. The Security 
S-5-125 develops 125 hp. at 1950 
r.p.rn. at sea level. Although it was 
designed primarily to power the “Air- 
ster" sport training plane, manu- 
factured by the same company', the new 
engine will he available to other air- 
craft manufacturers. An unusual 
guarantee will go with each engine. 
It is an unconditional guarantee against 
cracked cylinder heads besides the 
regular warranty. 

Frequent valve clearance adjust- 
ments are eliminated by the forced feed 
lubrication of the enclosed valve op- 
erating mechanism. In fact the manu- 
facturer recommends adjustments only 
every 200 hours. In its official 50 hour 
Bureau full power and speed test, no 
adjustment was made and when 
checked the majority of the valves 
checked exactly as when put in. Roll- 
ers are provided on rocker arms at 
valve stems. This oiling system is 
quite different than other types in that 
it is circulating which aids in the 
cooling of the valves and cylinder 

The oil is forced into the hollow 
rocker arm axles, which are keyed to 
the rocker arms causing the axles to 
move with the arms. The oil enters 
under 100 lb. pressure and is forced 
out around the bearings saturating 
the valve stem and guide when it re- 
turns by gravity, from the three upper 
cylinders, to the crank case hence to 
the sump when the scavenger pump 
returns it to the oil tank. Surplus oil 
from the two bottom cylinder rocker 
boxes also drains, by gravity, into the 
sump and is returned to the tank along 
with the other. The oil pressure regu- 
lator is on the discharge side of the 
pump and is easily adjustable while the 
engine is running. Oil strainers are 
in the suction line of the main oil tank. 

Motor mechanics and owners, 
throughout the country, who must pay 





the bills will readily recognize the 
value of this oiling system. Valve 
stems and guides should operate at 
least 1000 hours before regrinding or 
renewal respectively. Another advan- 
tage of this circulating type of oiling 
system is that the oil entering the 
rocker box absorbs considerable heat 
and carries it back down through the 
cooling sump where its temperature is 
reduced before it is returned to the 
tank. The fact that the valve stem 
and guide is thoroughly lubricated at 
all times eliminates friction and further 
reduces the heat in the cylinder head. 

During our entire period of factory 
static, flight and Bureau testing the 
cylinder head temperatures rarely ex- 
ceeded 400 deg. In the full power 
climb, with the air speed below 70 
m.p.h., the head temperatures were well 
below 400 deg. averaging about 360 
deg. The head temperatures on this 
engine could reach 500 deg. before 
causing any damage. 

Another interesting feature is the 
new dual head automatic spark ad- 
vance Scintilla battery ignition system. 
This is the latest type system produced 
by the Scintilla company after receiv- 
ing an order from the Security Cor- 
poration. With this system starting is 
so little effort that mechanical starters 
are hardly necessary, but the manu- 
facturer is working on the design of 
an electric starter which will be op- 
tional equipment in the near future. A 
twelve volt generator charges the stor- 
age battery, which supplies current 
for starter, dual ignition, cockpit and 
running lights. Any direct cranking 
type of starter can be mounted on 
crankshaft end without back gearing. 

The motor has a three lobe cam ring 
running at 1/6 engine speed in the 
same direction as the crankshaft. This 
arrangement reduces the cam ring 


bearing speed as the e: 
main timing pinion is the journal for 
this bearing. 

The three piece cast aluminum alloy 
crankcase carries two anti-friction and 
one sleeve type crankshaft bearings. 
Front section houses large thrust bear- 
ing and is externally ribbed for cool- 
ing. Cast aluminum accessory drive 
case houses a three lobe cam ring op- 
erating at one-sixth engine speed, and 
the drives for ignition distributors, 
tachometer, oil pumps and generator. 

The crankshaft has B bearings. The 
ball thrust bearing is between the pro- 
peller and the front main, making it 
possible to use the engine in a pusher 
as well as a tractor aircraft. The front 
main is a sleeve bearing and is pro- 
vided for the entrance of the oil into 
the crankshaft. It is a babbitt lined 
steel backed bearing of generous pro- 
portions. The rear main is a roller 
bearing of ample load factor which 
should render it unnecessary to renew 
during the life of the engine. 

Cylinder barrels are nickel iron ma- 
chined all over, resulting in unifonn 
wall thickness and fin lengths. Fins 
arc spaced 3/16 in. apart, spaces are 
s in. and fins are 1/16 in. thick. The 
barrels extend 1 j in. into the aluminum 
alloy heads which are shrunk on by 
pre-heating. 

Following is complete list of character 

Type su ,( c - a( o a | 

Cycle („. J( 

No. Cylinders five 

lio '<‘ 4.75 in. 

Stroke 50() 

Displacement 44,5 cu ^j ll 

Compression 5.1 to I 

Rated r.pjn. 197: 

Rated power 125 lip 

Maximum power U9 5hp 


Fuel o . 
Weight , 
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New Equipment for Communication and Navigation by Henney and Fink 


New R.C. 5 Radio Compass Demonstrated at 
Newark 


Technical editors of radio and 
aviation journals were given an op- 
portunity to witness the R.C. 5 direct- 
reading radio compass in action, on 
October first, when a demonstration 
was held by officials of the Interna- 
tional Telephone and Telegraph Com- 
pany and their subsidiary, Le Ma- 
teriel Telephoniquc, of France. The 
R.C. 5 compass was first described 
more than a year ago by its inventor, 
H. Busignies, of the L.M.T. Labora- 
tories, but no opportunity of seeing 
it operate was offered in this country 
until the recent demonstration. Coop- 
erating with the I. T. and T. were 
the American Airlines, in whose tri- 
motored Stinson the equipment was 
mounted. 

The principle of the compass is 
simple. A loop, mounted in a rugged 
bearing, is rotated by a motor and re- 
duction gear at a constant speed of 
5 revolutions per second (300 r.p.m). 
As the loop turns through the electro- 
magnetic field of the incoming radio 


wave, a voltage is induced in the loop 
which varies from maximum to mini- 
mum twice in each revolution, that is, 
an alternating current of 10 cycles per 
second frequency is generated. On 
the shaft which drives the loop is 
mounted an alternating current gen- 
erator. This generator produces, 
likewise, an alternating current of 10 
cycles frequency, but without refer- 
ence to the incoming wave. The loop 
and the armature of the generator 
are so positioned with respect to each 
other, on the drive shaft, that the 
locally generated voltage becomes 
maximum when the loop is parallel 
to the axis of the ship. If the incom- 
ing wave comes from directly ahead. 
or directly behind the voltage gener- 
ated in the loop is also maximum 
when the plane of the loop and ship- 
axis are parallel, and the loop voltage 
and the generator voltage are “in 
phase”. If, however, the signal comes 
from the right or left, then the max- 
imum loop voltage develops earlier 



The R. C. S Indicators 


or later than the maximum generator 
voltage; i.e., the voltages are out of 
phase, by a number of degrees equal 
to the bearing of the signal with re- 
spect to the axis of the ship. To 
measure this bearing it is necessary 
simply to measure the electrical phase 
difference between the loop voltage 
and the locally generated voltage, 
which is done in a new type of phase- 
meter. The phasemeter resembles an 
induction motor, the armature of 
which is the bearing indicator. The 
loop and generator voltages are fed, 
separately, to two coils in the phase- 
meter, and their combined magnetic 
effect causes the armature (to which 
the indicating card is attached) to 
take a position corresponding to the 
angular separation between the signal 
direction and the ship’s axis. 

In the demonstration, the plane was 
flown in several wide turns, with the 
receiver tuned to the broadcast station 
VVOR, at Carteret. The radio-com- 
pass indicator showed the change in 
direction, in degrees in exactly the 
same manner as did the magnetic and 
gyro compasses, except that the refer- 
ence was WOR rather than “north." 
The plane was then flown at an angle 
to the WOR signal, and the method 
of resolving the 180° ambiguity (by 
flying to the right or left and noting 



the increase or decrease in the bear- 
ing) was shown. Next WOR was 
used as a homing station, the pilot 
following the wave dead ahead. Dur- 
ing this homing flight, L. C. Gallant, 
engineer of L.M.T., took cross bear- 
ings on the beacons at Martin's Creek 
and Elizabeth, and performed a tri- 
angulation to establish the plane's 
position (near New Brunswick) at 
the time the cross bearings were taken 


Over at the Camden Airport, we saw 
Dave Little and had a convincing 
demonstration of two brand-new 
models, the AVR-7G Receiver and 
the AVT-7B Transmitter. The trans- 
mitter represents a redesign of the 
older models AVT-7 and AVT-7A, 
planned to take full advantage of the 
new flying aids now aborning under 
the direction of the Bureau of Air 
Commerce. Extended watch hours to 
be maintained on remotely controlled 
receivers, on both 6210 kc. and 3105 
kc., for itinerant craft transmissions, 

while for the private flyer than they 
have been heretofore. The AVT-7B 
is therefore designed for four fre- 
quencies, two day-time and two night- 
time, using two crystal units for the 
lower frequencies and "doubling” to 
the higher ones. These are the stand- 
ard frequencies 3105, 3120, 6210, and 
6240 kc. Other pairs frequencies 
may be used, if crystal frequencies 
are kept within 2 per cent of each 
other, anywhere in the range from 
2600 to 6500 kc. 

Power is 20 watts, 100 per cent 
modulated on phone, with CW trans- 
mission available if desired. A new 
microphone which operates only for 
"close-talking” (within one-half inch), 
greatly decreases motor roar and 
background noise. Provision is made 


The speed with which these cross- 
bearings were made (since no manipu- 
lation but that of the tuning control 
was necessary) was very impressive, 
resulting in a high degree of accu- 
racy in the plotted position. When the 
plane passed WOR, the indicator 
swung rapidly from left to right, indi- 
cating the passage of the plane over 
the towers. Equipment weighs 50 lb., 
draws 10 amp. from 12 volt supply. 


for interphone connection, highly use- 
ful in multi-place ships for “inside” 
communication. A meter for indicat- 
ing antenna current (r-f amperes) is 
provided, an unusual feature in trans- 
mitters of this power but highly use- 
ful in determining proper operation. 
Complete remote control is obtained 
from tlie 3$" by 3J" control panel. 
The power unit (vibrator type sup- 
ply) and transmitter unit are mounted 
in two similar cases. The total 
weight, (power unit, transmitter, con- 
trol unit, meter, cables, microphone) is 
35 pounds. The list price is $395.00. 

The new receiver replaces the older 
AVR-7B and AVR-7C. Actually four 
varieties of the new model are avail- 
able : 7D is the receiver alone ; 7E, re- 
ceiver and two crystal units for crystal 
control on any two high frequencies 
in the aircraft spectrum: 7F, receiver 
with beat frequency oscillator for CW 
reception; and 7G. receiver with crys- 


tal units and beat oscillator. The 
prices go from $195.00 to $337.00. 
In addition to improved sensitivity, 
selectivity and signal-to-noise ratio the 
new receiver adds a new frequency 
range, 490 to 1400 kc.. containing the 
broadcast band and the International 
calling and distress frequency, 500 kc. 
The other bands are standard, 195 to 
420 kv. beacon and weather, and 2300- 
6700 day and night communication 
channels. 

The crystal control feature, avail- 
able iu models 7E and 7G, vastly sim- 
plifies the problem of tuning to fixed 
frequencies in the high frequency 
bands. With the crystals in place, the 
band may be tuned from one end to 
the other, with no reception except at 
the predetermined crystal frequencies. 
At the crystal frequency the tuning 
“locks in”, giving full reception with- 
out critical adjustment of the control 


New Trailing Antenna 
Equipment 

Aeronautical Radio Company of 
Roosevelt Field has announced a new 
trailing-wire antenna reel, made of 
low-loss XXX Bakclite, capable of ac- 
commodating 250 feet of 1/16" 7x6 
phosphor-bronze wire. The antenna 
Wire, after attachment to the reel is 
cut to the proper length to load the 
transmitter. Both direct hand-crank 
and remote-control crank models are 
available. The reel itself weighs 14 
ounces. The remote control, manually 
operated, includes 15 feet of flexible 
shafting, gear box and reel, total 
weight 5 pounds. The remote control 
crank is fitted with a latch which stops 
the reel within £ turn if it is released 
inadvertantly. The gear box is fitted 
with a friction clutch to protect the 
gears and shafting if the plane is 
landed with antenna reeled out. Also 
available is a lead-in fixture, with 
turned-brass, cadmium-plated mouth 
which receives the streamlined antenna 
weight. A miniature “wind-sock” may 
be used in place of the weight to pro- 
vide positive drag, and to insure 
prompt reel-out of the wire. 



Trailing wire equipment 



New RCA transmitter AVT-7B 


From Camden: New RCA Transmitter and 
Receiver 
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Whaf's New In Accessories, Materials. Supplies, 


Weems Watch — 

Second - Setting Instrument De- 
signed in collaboration with 
Longines 

Nearly ten years ago Commander 
P. V. H. Weems, who is well known 
to readers of Aviation, developed a 
second-setting watch which has been 
widely used for air navigation and in- 
cluded in the equipment of many 
famous flights. Later a watch of this 
type for general use as well as for 
navigation was developed by the 
Weems System of Navigation in col- 
laboration with Longines-Wittnauer 
Company, Inc 

The second setting feature consists 
of a large central seconds hand and a 
movable bezel on which the second 
graduations are marked. In opera- 
tion the bezel rather than the seconds 
hand is moved for setting. 

A standard and a wrist model are 
available. The standard model varies 
less than two to four seconds per day 
and the wrist model less than three to 
six seconds. 

A number of other types of watches 
and clocks for aeronautical use are 
included in the Longines Line. — 
Aviation, November, 1937. 



Second-letting Watch 


No-Loss Cable — 

For radio and other aircraft appli- 
cations 

A new no-loss CO-X cable which is 
particularly useful for radio appli- 
cations in aeroplanes, has been intro- 
duced by the Transducer Corporation, 


New York, N. Y. The company 
reports the sale of eighteen miles of 
this cable by one of its European 
associates to a European airforce 
which has adopted it as standard, not 
only as antenna lead-ins but also in 
the radio construction. 

Wherever sheathed concentric cable 
was previously used or where is could 
not be used because of weight, in- 
flexibility, or cost, the use of CO-X 
is recommended. 

Uses of CO-X arc in antenna lead- 
ins, transmission lines between photo 
electric cells and amplifiers; in cir- 
cuits where H.F. or leakage losses 
must be a minimum, and in similar 
circuits where radiation or pick up 
must be a minimum and low leakage is 
essential. 

CO-X is comprised of three compo- 
nents, (1) the braided inner copper 
conductor, (2) the ANHYGRON 
separators; and (3) the outer con- 
ductor braid. In the past a lead 
sheath has been necessary to prevent 
moisture from attacking the insulat- 
ing material. ANHYGRON is abso- 
lutely non-hygroscopic, and needs, 
therefore, no such protection from 
moisture. Beside this very important 
feature it has the other characteristics 
required in a perfect dielectric: very 
light weight, high strength, infinite 
resistance, exceedingly high break- 
down voltage (1,250,000 volts per 
inch) and a dielectric constant of 2.5 — 
Aviation, November, 1937. 

Tachometer — 

By Kollsman is sensitive through 
range of 3500 r.pjn. 

The latest Kollsman electric tachom- 
eters, types 278-01, 301R-01 and 
277-01 add a number of distinctive 
features to the already well recognized 
advantages of the remote indicating 
tachometer for many installations. 
Among the chief claims for these in- 
struments is the high degree of 
accuracy which is said to be within 
10 r.p.m. throughout the working 
range. Types 278-01 and 301R-01 are 
of sensitive two pointer design with 
a range of 3500 r.p.m., the large 
pointer indicating 1000 r.p.m. for each 


complete revolution. The instruments 
are similar except that the type 
301R-01 incorporates warning sectors 
conforming to Bureau of Air Com- 
merce regulations. The type 277-01 
indicator has a single pointer and 
covers a range of 0-2000-3500 r.p.m. 
by providing for 1J revolutions of the 
pointer. 

All these types employ the same 
generator unit, and all units are com- 
pletely interchangeable. Standard di- 
ameter is 3| in. and weight of indicator 
19 oz., generator 35 oz. General 
features of all instruments are ac- 
curacy guaranteed to within 10 r.p.m., 
permanent calibration, extremely close 
temperature compensation, no brushes 
or moving contacts, no radio inter- 
ference, calibration independent of 
length of connecting wires, two indi- 
cators may be operated from one gen- 



Kollsman Electric Tachometer Type 278-01. 


erator, generators may he operated in 
cither direction, drive through preci- 
sion bearings with life time sealed-in 
lubrication, luminous pointers and dial. 
Aviation, November, 1937. 

Non-Corrosive Oil — 

for batteries developed by No- 
Koroso Company 

An interesting new compound of 
interest to everyone who uses or serv- 
ices storage batteries is the compound 
NoKoroso manufactured only by the 
NoKoroso Company. Plainfield, N. J. 


Sold in tube form, NoKoroso is an oil 
for which it is claimed that battery 
terminal corrosion is completely elim- 
inated so long as the NoKoroso re- 
mains on the terminal. It is claimed 
to make a better electrical contact, to 
dissolve corrosion already existing, to 
be non inflammable, non-explosive, 
noil-poisonous, harmless to the hands, 
and contains no soda or ammonia. — 
Aviation, November, 1937. 



Homelite — Black & Decker portable 


Portable Power — 

Motor - generator set ior lobs 
remote from power lines 

Lack op central station power 
supply is no handicap to the shop 
which uses the new combination of a 
portable power unit offered by the 
Homelite Corp., Port Chester, N. Y., 
and Black & Decker Mfg. Co., Tow- 
son, Maryland. Black & Decker has 
designed its tools and motors for oper- 
ation from either AC or DC current, 
making it possible to readily employ 
the Homelite power source when in 
remote spots. This is of special in- 
terest to aircraft operators who may 
in emergency be required to make 
repairs far from electric power sup- 
ply. — Aviation, Noi r ember, 1937. 


Fafnir Cartridge — 

Changes plain bearing motors to 
ball bearing type 

Offered as a replacement unit for 
plain bearing electric motors, a new 
cartridge type ball bearing by the 
Fafnir Bearing Company, New Brit- 
ain, Conn., may be used to convert a 
plain bearing electric motor into a 
ball bearing motor. To effect the con- 
version the end-bell is bored out and 
the Fafnir cartridge is bolted or 
welded into place. The Fafnir Ball 
Bearing Motor Cartridge is supplied 
in 43 sizes, for shaft diameters from 
13/16 in. to 31 in. — Aviation, Novem- 
ber, 1937. 


Handy Screwdriver — 

Grip-point handles small parts 

A little tool that will save many an 
engine mechanic's temper and other- 
wise clear the air around maintenance 
shops is the handy little grip-point 
screwdriver offered by the Strombcrg 
Motoscope Corp., 2701 Belmont Ave., 
Chicago, III. Made in blade widths 
of ft in., i in., and ft in. the Strom- 
berg grip-point screwdriver is non- 
magnetic and may be operated with 
only one hand. Through a locking 
grip-point in the screwdriver blade, 
controlled by a grip release near the 
handle, this screwdriver both holds 
and drives the screw. — Aviation, No- 
vember, 1937. 


New Lock Nut — 

Another device to lick vibration 
problems in construction 

How any nut can break loose these 
days (unless from a poorly guarded 
“booby hatch”) is difficult to under- 
stand when one considers the thought 
and engineering effort that has been 
concentrated on the development of 
foolproof self locking nuts. A new 
self locking nut has appeared on the 
market incorporating an entirely new 
principle. Known as the "Unshake” 
and manufactured by the Standard 
Pressed Steel Co., Jenkintown, Pa., 
the new nut incorporates on integral 
self locking ring working somewhat 
on the principle of a wrap-around 
brake band. Although the nut can be 
backed off with an ordinary wrench 
it is reported that no vibration will 
cause it to loosen. In practise the 
“Unshako” nut can be used over and 
over again, and it is easily removed 
by hand after loosening by one or 


two turns with a wrench. — A viation, 
November, 1937. 


High Speed Shear — 

for work on irregular shapes in 
12 gage stainless steels or alloys 

Constructed primarily to handle 
irregular shapes in 12 cage stain- 
less steels or ALLOYS, a new type shear 
is offered by the Libert Machine Com- 
pany, Green Bay, Wisconsin. Desig- 
nated Model 1060, the shear has a 
throat depth of 60 in. instead of the 
usual 36 in. In order to handle the 
unusual stresses imposed the frame 
is made of steel fabricated and 
welded. It has hand control to per- 
mit inside cutting without starting 
holes, and incorporates features of 
previous Libert shears. Material is 
sheared rather than punched. It will 
not feed itself by the action of the 
cutters. A high degree of accuracy 
is maintained and there is no need of 
further finishing of sheared work. — 
Aviation, November, 1937. 

Wheel Cement — 

offered by Midwest Abrasive; 
Samples are available. 

Development of a new cement for 
polishing wheels, permitting exact 
regulation for wheels of canvas, 
leather, felt, sheepskin, wood covered 
with leather, compressed leather, or 
felt, is announced by Midwest Abra- 
sive Company, Detroit, Mich. By 
the use of a special thinner and re- 
quired density of cement can be made 
up so that wheels of varying densi- 
ties can be uniformly surfaced. In- 
terested users are offered free sam- 
ples. — Aviation, November, 1937. 

Die Sinker — 

A handy gadget for any shop 

A machine that practically thinks for 
the machinist has been perfected by 
Frank W. Hack, 440 North Oakley 
Blvd.. Chicago. Of greatest applica- 
tion in die manufacture, it is useful 
wherever many operations must be 
performed on a single piece of work. 
Occupying floor space four feet square, 
the machine is equipped to operate as 
a milling machine, shaper, drill press, 
or hack saw. It performs fifteen dif- 
ferent kinds of cutting operations with 
regular equipment and more through 
auxiliary adapters. — Aviation, No- 
vember, 1937. 
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' j I Product of 15 years' devotion to perfecting airplanes, 

progeny of the "Spirit of St. Louis" and companion 
to a world's champion’ no airplane claims so fine a heritage as the 
new Ryan S-C. A modern 3-place "convertible coupe" type of ship 
with ample luggage space, the S-C commands attention in any 
company for its sleek beauty, extreme maneuverability and high 
performance. Unlike most cabin jobs, vision over the nose, to the 
sides and overhead is unobstructed. The S-C is powered by a 
Menasco 150 supercharged engine. Another masterpiece by a 
pioneer builder of metal sport planes, now in production; Deliv- 
eries in rotation. — ^ ___ 


RYAN AERONAUTICAL COMPANY 

LINDBERG FIELD. SAN DIEGO. CALIFORNIA 
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Unnecessary at Large Ports 

I MUST RESERVE MV OPINION of the 

proposed licensing of airport man- 
agers by the Bureau of Air Commerce 
until I know just why they consider 
a license necessary, what the require- 
ments for such a license would be, the 
regulations under which such a license 
would be issued and the requirements 
for keeping such a license. 

In my experience, the metropolitan 
airport of today has come a long way 
from the barnstorming air circus 
days of ten years ago. Pittsburgh 
for instance has become an airline 
terminal and very little other activity 
is present. Transient commercial and 
private flying is not extensive and 
what there is is not an operating diffi- 

Without studying the question closely 
I would say there is no need of an air- 


port manager’s license at such airports 
as Pittsburgh, Chicago, Cleveland, 
Newark or any of the other large air- 
line stations, as the manager at these 
airports is more or less of a coordinat- 
ing agent between the operation of the 
airport and its maintenance. Our 
tower, for instance, is manned by 
qualified operators and we have two 
men in training for tower duty in ad- 
dition to the six regular operators. We 
are thereby following the proposed reg- 
ulations for control tower operators. 
The airport management is not en- 
gaged in any flying activity of any sort 
and therefore no regulation on that 
point is necessary. 

However, at airports where the 
management is in the flying business 
or in direct control of flying activity, 
that is, secures revenue from flying, 
there is a definite need of some regu- 
lation to protect the public. — J ohn J. 
McLean, Director of Aviation, Pitts- 
burgh, Pa. 



Three Sales Lost 

I know of three men in this area, 
all financially able to pay cash for in- 
struction and an airplane, if the insur- 
ance factor had not been a deterrant. — 
W. D. Crete, Director, Plattsburg 
Municipal Airport , Plattsburg, N. Y . 


An Error 

In the October “Operators' Corner" 
it was stated in a reply entitled 
"Should be Licensed" that Mr. A. J. 
Hartman was manager of the Burling- 
ton, Vt. Municipal Airport. The man- 
ager of this airport is Mr. Harold 
W. Pugh. In calling our attention to 
the error Mr. Pugh informs us that 
he has held his present position for the 


Next Month's Question 
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The balance of Fafnir production between standard and specialized ball 
bearings resulcs in important advantages. Because so wide a range of types 
and sizes are standard items in the Fafnir line, engineering and production 
of specialized bearings can be limited to those where a definite departure 
from stock material is absolutely necessary. 

Yet, when required, these specialized bearings are more efficiently pro- 
duced because of Fafnir's extensive experience with all types. That is why 
Fafnir engineering and production staffs are better able to handle all cus- 
tomers' demands for specialized applications. And that is how Fafnir 
brings down costs and speeds up service on specialized bearings. 


FAFNIR BALL BEARINGS 


THE 


ALANCED LINE. 


.MOST COMPLETE 


N AMERICA 




“STANDARD” AND “SPECIALIZED” 
ARE o>ii/ew IsCaJ., et the <z ~>/un 


duction, have extended the range of Fafnir types and sizes into the most complete 
line in America. Every single one of these pioneering jobs has broadened Fafnir's 
experience-added to Fafnir’s ability to pioneer further as industry reaches into 

resulting from building that line. The Fafnir Bearing Company, New Britain, Conn. 
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Roper OKs New Civil Air Regulations 











Glenn Martin Reports 

Splendid Nine Months Figures 

Glenn L. Martin Company of Balti- 
more reports third quarter sales of 
$3,218,750.66, with net earnings (after 
all appropriate charges for deprecia- 
tion, experimental and development ex- 
pense, and taxes, but without provision 
for possible excess profits and un- 
distributed earning’s taxes) of $492,- 
532.11. These earnings equal fifty-six 
cents (56c) per share for the third 
quarter, or $1.17 per share for the 
nine months ended September 30, 
1937. As of September 30th, there 
were 870,041 shares outstanding. Total 
net earnings for the nine months to 
September 30th are $1,018,839.47. 

The Martin’s back-log of undelivered 
orders has increased materially. As 
of September 30, 1937, the back-log 
totalled $13,490,329.00. On June 30, 
1937, the back-log was only $11,406,- 
663.00. Since third quarter sales 
totalled $3,218,750.66, it is apparent 
that new business, not publicly an- 
nounced, has been accepted by the 
company in the total sum of $5,302,- 
416.66. 

1937 Production Soars 

Deliveries by American aircraft and 
aircraft engine manufacturers totalled 
$71,723,589 the first eight months of 
1937, as compared to $42,311,526 for 
the same period last year, according to 
a statistical report made public last 
month by Leighton W. Rogers, presi- 
dent of the Aeronautical Chamber of 


Westinghouse to Rush Beacons 

A Bureau of Air Commerce contract, 
amounting to $700,000, has been 
awarded the Westinghouse Electric and 
Manufacturing Company for 44 radio 
range stations of the improved simul- 
taneous type which permit continuous 
transmission of “on course’’ signals 
without interruption for weather broad- 
casts. Starting next March, 1938, in- 
stallation of the new stations will be 
made at the rate of six each month 
until the 44 ordered have been placed 


Wasps for the Ausies 

Pratt and Whitney Aircraft have 
granted a license to the Commonwealth 
Aircraft Corporation Proprietary, Ltd., 
of Melbourne, for the manufacture 
of the series H Wasp in Australia. 
Selection of the Wasp as the first 
engine type to be built as part of an 
Australian program of national defense 
is reported to have followed a visit by 
an Australian to factories in England, 
France, Germany, Holland, and the 
United States. Commonwealth Air- 
craft will also manufacture the North 
American NA-16 two seater under a 
similar license. 


Corps Buys More Boeings 

Thirty-Ninth Fortress on Order 

Thirteen more B-17B four-engined 
bombers with spares equivalent to two 
complete ships were ordered last month. 
Total price involved: $2,518,346. De- 
liveries for a first order of thirteen 
were completed this summer at about 
the same time a second thirteen (with 
spares for two) were contracted for. 
This current order when completed late 
next year or early in 1939 will give 
the Air Corps thirty-nine of these huge 
ships, not counting spares. Like the 
eai-lier YB17 the new “fortresses" will 
be powered with four Wright G Cy- 
clones; have speeds “over 225 m.p.h.”; 
carry a crew of seven to nine, five 
machine guns and a heavy bomb load. 

The Boeing Company will assemble 
the 26 B-17Bs it now has on order in 
the newly doubled addition to its main 
plant. This addition now has a floor 
area of 135,000 sq. ft.; its balcony 
21,000 sq. ft. The main plant will 
continue to turn out basic parts and 
serve as erecting space for the huge 
ocean flying boats Boeing has also 
under way. 

Major General Oscar Westover, Chief 
of the Air Corps, intimated last month 
that the original thirteen of the fort- 
ress fleet may soon be sent on a mission 
to Hawaii and return. 

Meanwhile, on Oct. 16, the big super 
fortress, the Boeing XB-15, piloted by 
Edmund T. Allen and with Maj. John 
D. Corkill, U. S. Army, serving as co- 
pilot, took off from Boeing Field, Seat- 
tle, on a first but highly successful 
test flight. 
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IN WASHINGTON 

Inside news and comment on aeronautical affairs 
within the Nation's Capital by BLAINE STUBBLEFIELD 



» “Untangle, re-write, and coordi- 
nate the maze of conflicting air trans- 
port legislation left in a heap by 
the last session of Congress.” That is 
the assignment handed the President's 
Interdepartmental Committee on Civil 
Aviation Legislation appointed by Sec- 
retary of Commerce Roper. The course 
of air development in the next decade 
may depend upon what these six 

The industry has offered no criti- 
cism of this move; it is fully cooper- 
ative and hopeful. But some leading 
airmen in Washington express doubt 
that the committee can write a prac- 
tical program. The pending bills rep- 
resent mostly the demands of govern- 
ment departments warring for author- 
ity over air transport. Some of those 
factions will have to be appeased or 
stepped on. If they are mollified with 
further illogical division of authority, 
nothing will have been gained. 

Assistant secretaries of State, Treas- 
ury, War, Navy, Commerce and the 
second assistant to the Postmaster 
General being on the committee would 
indicate the intention is to formulate 
a national policy and program. Only 
Commerce and the Post Office are di- 
rectly interested in air transport as 
such; War and Navy of course are 
vitally concerned from a defense stand- 
point. Agriculture, the mother hen 
of the Weather Bureau, is, oddly 
enough, not represented. Omission of 
the Interstate Commerce Commission 
and the Maritime Commission, while 
they are not strictly eligible in a De- 
partmental group, caused immediate 
comment. ICC's sole function in trans- 
portation is convenience, necessity, and 
safety regulation — an independence 
which is attractive to aviation. The 
Maritime Commission has made passes 
at regulation of off-shore airlines. 

All of the six committee men have 
other pressing duties, and two-thirds 
of them are supposed to have little 
knowledge of air transportation. For 
these reasons and because the time is 
short, some critics say sound results 
cannot be expected. Others retort that 
Joseph Kennedy, chairman of the new 
Maritime Commission, was no seaman, 
but he got results, quick. 

» Some observers wonder whether the 
President really asked for this com- 
mittee, or whether he merely sanc- 
tioned it. Those who think it’s a White 
House committee believe it is a move 
to whip into shape a program that can 


be passed when Congress meets, as a 
face-saver for the President, who 
months ago asked that air be placed 
in ICC along with other transporta- 
tion. Others say it's a tactic by the 
Post-Office-Commerce combination to 
oppose the McCarran ICC control and 
safety bills. The PO-Commerce team, 
they say, may hope to enlist the sup- 
port of other Departments against the 
two ambitious commissions. As usual 
the President is the X in the equation. 

» Secretary Roper said his committee 
would also work on legislation for 
U. S. foreign air transport, which is 
now proceeding in policy-fog as thick 
as the home stuff. This will be a 
tough one because four dogs are after 
this one biscuit: Post Office, Depart- 
ment of Commerce, Maritime Commis- 
sion, and the Interstate Commerce 
Commission. 

»Grovcr Loening's report on applica- 
tion of the maritime subsidy and other 
laws to ocean air transport is still in 
ferment. All or part of it will be re- 
leased in connection with the Mai-itime 
Commission’s general report on mer- 
chant marine near the first of Novem- 
ber. Some of Loening’s report has 
been passed to the Roper Committee. 
Only insiders know what it says. You 
can add up these facts and make your 
own guess : shipping companies see air- 
planes getting bigger than their own 
boats used to be; going ten times as 
fast; beating their pay-load-to-weight 
ratio all hollow; threatening their 
rates. Shipping men are thinking 
about airplanes to protect and aug- 
ment their trade routes, and telling the 
Maritime Commission. 

»The big duck ruffling the oversea 
puddle is Pan American. You find 
aviation Washington divided into 
three schools. Our foreign air sys- 
tem should be one company — Pan 
American ; our foreign air system 
should be one company, nationalised; 
our foreign air system should be sev- 
eral companies in competition, because 
the benefits of competition apply to 
foreign air commerce as to any other 
business. It seems doubtful if the 
Roper Committee or the Maritime re- 
port will settle this one yet awhile. 

»What foreign policy will eventually 
be adopted depends upon which govern- 
ment authority gets control of over- 
ocean. The Commerce Department's 


deal with England, under authority of 
the air commerce act, whereby not 
PAA but the United States owns the 
transatlantic agreement with Imperial 
Airways, applies not only to PAA but 
to any operator that might, for any 
reason, supplant PAA on that run. 
You don't need a smoke bomb to get 
the direction of that wind. 


» Western Air with its new Idaho- 
Montana hookup has its eye on a U. S.- 
Alaska line. Anthony Joseph Diamond, 
delegate from Alaska, tells us that 
service to his Northland will some day 
be big and prosperous. But some who 
know about the new trans-Canada sys- 
tem say it will try to capture the bulk 
of that business by providing a fairly 
direct run from Alaska to New York, 
which will supply the bulk of traffic. 
Much depends on air mail deals with 
Canada, and on a change in Alaska, 
which now has star routes. 

» John Geisse, longtime apostle of the 
old three-wheel carriage, as he worked 
in aircraft development of the Bureau 
of Air Commerce, must feel some sort 
of satisfaction as he sees tricycles 
blooming in the new-plane ads. 

» When the Air Corps will occupy its 
new peace-time base, Bolling Field, is 
uncertain, pending appropriation of 
money by Congress to erect necessary 
buildings. If any transport operators 
move to Bolling from Hoover, they 
will be permitted to erect temporary 
buildings. Contrary to reports, Bolling 
will charge them a tenant fee if they 
come, and their welcome will not be 
permanent. A seawall built of salv- 
aged broken concrete is among the neat 
construction tricks. The beautiful sys- 
tem of runways is completed. 

» With new money from Congress the 
Bureau of Air Commerce has added 
seven airline and maintenance inspec- 
tors to its staff of 42. Ed Yuravich, 
who has played a lone hand in foreign 
service inspection, will have three as- 
sistants. General inspection (stations, 
factories, pilots, etc.) has 36 new men; 
about half are assigned and half are 
in preliminary training. General in- 
spectors are now classified junior and 
senior, based on age and experience. 
Juniors must have 1000 hours in the 
air, seniors 2000. About half the fresh- 
men are juniors. 

» There is question whether the Ad- 
ministration would permit aviation on 
its calendar with crop control, wages 
and hours, and government reorgan- 
ization in the special session called 
for November. Supporters of the 
McCarran bills are undecided whether 
they would get the best play then or 
in January. But they are ready for 
action in November. One thing they 
feel sure of: the committee cannot 
write a program sufficiently practical 
and airtight in so short a time to please 
the industry and congress. It will 
start another dog fight. 
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Douglas Keeps Northrop Shut: «r c.„ s 

enters long battle between management and C.I.O. 


Out of a maze of tangled charges and 
counter-charges and complicated ma- 
neuvers by representatives of the 
C.I.O., the National Labor Relations 
Board, independent workers groups, 
Inglewood civic officials, and the North- 
rop and Douglas management, one thing 
became evident late in October. That 
was that the Northrop factory, closed 
on September 6th by order of Donald 
Douglas, would not be reopened until 
some fair and substantial basis is 
found for conducting relations between 
employees and management. During 
more than six weeks of maneuvering, 
which included more bewildering scene 
shifting than we have space to record, 
the Douglas management, parent con- 
cern to the Northrop plant, has held 
firm in its insistence that no further 
production be undertaken by the North- 
rop division until the workers find 
some method of guaranteeing protec- 
tion against sabotage of planes in pro- 
duction, and until whatever workers 
body is named as sole bargaining 
agency is prepared to post a substantial 
cash bond to assure satisfactory per- 
formance of any contract entered into. 

Early in the year an election among 
Northrop workers, following the Doug- 
las-Northrop C.I.O. strikes in Febru- 
ary, resulted in naming of Local 229 
of the United Automobile Workers of 
America (C.I.O.) as the majority 
Northrop workers’ group to deal with 
the Northrop management. Thereafter 
a contract was entered into between 
Local 229 and the Northrop manage- 
ment providing for pay increases and 
other concessions, and providing that 
no further strikes should be called for 
one year. At the same time the North- 
rop management reserved the right 
to deal separately with minority groups. 
This eventually proved unsatisfactory 
to the members of Local 229 and after 
considerable dissension a new election 
was authorized by the National Labor 
Relations Board. For this election, the 
N.L.R.B. ruled that only factory 
workers should be permitted to vote, 
thus eliminating all office workers, engi- 
neers, and supervisory personnel, a 
total of more than half those on the 
payroll. Of 1400 Northrop workers 
only about 700 voted and some 561 
favored the C.I.O. union. Further dis- 
sension arose immediately and Local 
229, through Charles Hollinshead, broke 
off all negotiations and called a strike. 
September 6th Donald Douglas ordered 
the Northrop division closed. Local 229 
has so far continued to picket the plant, 
no effort to re-open has been made. 

Mayor Darby, of Inglewood, in co- 


operation with worker’s wives and in- 
dependent workers, has made strenuous 
efforts to bring about a reopening; 
conducting a mail vote of former North- 
rop workers on a plan of guarantees 
against future irresponsible labor ac- 
tions. This mail vote showed 552 fa- 
vored such a contract to 291 who op- 

Complicating the situation is the fact 
that the Northrop Corporation no 
longer exists, having been absorbed by 
the parent Douglas Company early this 
year. Under such circumstances the 
current government orders for North- 
rop replacement parts are being filled 
directly by the Douglas Company from 
its main Santa Monica plant Further 
complication results from official noti- 
fication to the Douglas Company by 
Major K. B. Wolfe, U. S. Air Corps 
Representative, that no further North- 
rop-built planes would be accepted by 
the Army Air Service until satisfactory 
guarantees were given that past indi- 
cated acts of sabotage would not be 
repeated. In his letter Maj. Wolfe said ; 

“Inasmuch as the recent acts of indi- 
cated sabotage have not been satisfac- 
torily explained to this office or the 
guilty parties apprehended, this office 
feels that the continued acceptance of 
airplanes for the government with the 
everpresent risk of a recurrence of such 
acts is highly dangerous to service 
personnel and government property. 

“Approval of present methods of 
manufacture, the use of tools, jigs and 
fixtures, and inspection methods, as 
provided in Articles 4 and 35 of Con- 
tracts W-535AC-8323 is hereby with- 
drawn. Airplanes and spare parts now 
on contract with the air corps, manu- 
factured under present conditions, will 
not be acceptable. 

“The resumption of acceptance of 
airplanes manufactured on contract is 
dependent upon your ability to demon- 
strate to this office that each airplane 
is free from malicious tampering and 
of the highest degree of workmanship." 

In the light of this letter it becomes 
obvious that any settlement reached 
between Douglas and any labor organi- 
zation relative to re-opening of the 
Northrop division of the company, must 
be made subject not only to the ap- 
proval of the National Labor Relations 
Board, but also to the Army Air Corps. 
Under such a set of circumstances it is 
doubtful if the Northrop plant will be 
placed back in production for a con- 
siderable period of time. In the mean- 
time the Northrop workers are finding 
employment elsewhere, thereby dissi- 
pating the strength of Local 229. 


Institute Sets New High 

Students Throng C-W Classes 

An all-time enrollment record is 
reported for the month of September 
by O. D. McKenzie, registrar for the 
Curtiss-Wright Technical Institute of 
Glendale, California, with 102 men sign- 
ing up with the school during a single 
month. Of this number 82 were resi- 
dent students and 20 homestudy men. 
McKenzie, who has registered more 
than 1,200 students during his work 
with the Curtiss-Wright School reports 
enrollment is now at a new high. 

Westerns Confer 

Lay Plans at Sacramento 

Strongly reflecting the growing 
tendency of the industry to seek mutual 
cooperation for solution of common 
problems, aviation leaders met in Sac- 
ramento, California, on September 23, 
24, and 25 for an aviation conference 
sponsored by Frank F. Merriam, Cali- 
fornia Governor. Attended by governors 
of the eleven western states, and by 
leading aviation executives, the con- 
ference undertook to map a program 
for political approach to the current 
problems of civic and military aviation. 
In a total of nine sessions the problems 
of airlines, airports, private fiiers, 
lighter than air, military aviation, air- 
craft manufacturers, aviation schools, 
and legislation relating to aviation 
were discussed by such speakers as: 
Col. E. S. Gorrell, Senator Patrick Mc- 
Carran, Charles F. Homer, Col. Clar- 
ence M. Young, C. E. Rosendahl, Col. 
J. Monroe Johnson, Fred Fagg, Jr., 
Major General Oscar Westover, Rear 
Admiral A. B. Cook, Brigadier General 
H. H. Arnold, Brigadier General Delos 
C. Emmons, and others. 

Welborn to Manage Spartan 

Factory Speeds Production 

In line with production expansion 
occasioned by demand for its “Execu- 
tive” model, the Spartan Aircraft Com- 
pany, Tulsa, Oklahoma, has made sev- 
eral new appointments of personnel. 
J. W. Welborn is now Spartan general 
manager, C. H. Reynolds, Secretary and 
Treasurer, and J. H. DeCelles, Sales 
Manager. W. G. Skelly remains as 
president of the firm he founded al- 
most ten years ago. Both Welborn and 
DeCelles act as test and demonstration 
pilots, in addition to their more formal 
duties, bringing to the company the 
full appreciation of flight problems 
and conditions which only seasoned 
pilots possess. Twelve “Executive" 
models have been delivered in the past 
few months, with production at three 
every 30 days. The first “Zeus” attack 
planes was delivered to the Mexican 
government late in September. 



Stearman Names Dealers 

Appointment of two new Stearman- 
Hammond distributors has been an- 
nounced by Lloyd Stcarnman, presi- 
dent of the Sterman-Hammond Aircraft 
Company. Wm. Joy has been granted 
the distributorship for the state of 
Michigan, and A. S. Schactcrle, of 
Philadelphia, has been named distribu- 
tor for Eastern Pennsylvania, Mary- 
land, Delaware, Southern New Jersey, 
and the District of Columbia. Both 
Joy and Schacterle took delivery on 
new Stearman-Hammond Model Y 
planes early in October and flew to their 
home bases for introduction of the new 
Menasco powered Model “Y”. 

L. A. Lifts Tour Lid 

Club Flies to Modesto Meet 

Inaugurating its 1937-1938 Tour 
year, the Aviation Country Club of Cali- 
fornia staged a flight on September 
18-19 from Los Angeles to Modesto, 
California, a distance of 285 miles. 
Some 75 club members participated, in 
21 planes. Occasion for the visit to 
Modesto was the three day Modesto 
Air Show, with formation flying by 
military squadrons, stunting by Tex 
Rankin, a series of closed course races, 
and the establishment of a new solo 
refueling endurance record by Miss 
Evelyn Hudson. There were 144 planes 
on the field at one time and a crowd 
of more than 10,000 people turned out 
to see the show. Sixteen members of the 
Los Angeles County Sheriff’s Aero 
Squadron attended in uniform, each 
flying his own plane. Flying from 
Sept. 16, to 18, Miss Hudson set the 
new record of 33 hrs. 9 min., surpass- 
ing the previous mark of 23 hrs. held by 
Norman Doerr, of Chicago. Miss Hud- 
son took off with 36 gals, of fuel in her 
Aeronca plane, Miss Seaside, and made 
44 refueling contacts under direction of 
Joe Plosser to get 82 gals, more fuel. 


Solar’s New Backlog 

Solar Aircraft Company enjoyed a 
new record backlog of orders on hand 
as of October 1, according to a report 
by Edmund T. Price, president, who 
listed orders totalling 8279,314.40. Al- 
though this total includes an order for 
179 manifolds recently received from 
North American Aviation Corp., it does 
not include additional orders from the 
Glenn L. Martin Company which are 
expected to raise the total to more 
than $300,000. Production of manifolds 
and cowling parts for 1937 to Sept. 1 
exceeded the entire production of the 
full year for 1936, and orders now on 
hand are sufficient to keep the plant 
busy at the current rate throughout 
most of 1938. Current orders are from 
Douglas, Lockheed, Consolidated, Sikor- 
sky, Seversky, Spartan, and other 
major aircraft firms. 
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AS OTHERS FLY IT 

A Birdseye-View of Aviation Abroad 
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Adopted by the 

MAJORITY 

of the 

WORLD’S 

AIRCRAFT 

BUILDERS 

and 

OPERATORS 

ROMEC 



DEPENDABLE 
FUEL PUMPS 



The best evidence of dependability in aircraft fuel 
pumps is actual performance. 

The strongest proof of that dependability is the adop- 
tion of that pump by the majority of the world's aircraft 
builders and operators. 

Romec Fuel Pumps had to be good — they had to be 
most dependable in order to merit such widespread 
acceptance. Whether in long distance record-break- 
ing flights at high altitudes or in steady daily trans- 
port service. ROMEC PUMPS are there with that 
definite, unqualified dependability of operation. 

They have truly merited the splendid tribute received 
from the engineers in the aircraft industry, as well as 
from the world's most noted fliers. Adopt Romec 
Pumps now and have no regrets. 

ENGINE-DRIVEN AND HAND OPERATED EMERGENCY FUEL 
AND HYDRAULIC PUMPS. VACUUM PUMPS. AIR COMPRESSORS 
AND ACCESSORIES 


ROMEC PUMP COMPANY 

ELYRIA, OH IO U. S. A. 
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COMMERCIAL DELIVERIES 

AVIATION'S summary of airplane marketing for the month ended Oct. 1. 1937 
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ALASKA to the ARGENTINE 
CHINA to BRAZIL... 

Pan American's famous Clippers are flying great circle courses with 
the Sperry Gyropilot as a silent, efficient partner at the con- 
trols. ALL Pan American planes use Sperry Aeronautical Equipment. 

Sperry Gyroscope Company, inc. 

BROOKLYN, N. Y. 



Spartan All Metal Executive 

(Continued from page 35) 


Flaps arc all-metal, of dural sheet 
construction with Alclad covering and 
are operated both ways by vacuum, 
generous storage tanks providing for 
flap operation even with a dead en- 
gine. The full swivelling tail wheel is 
normally held in alignment by a light 
spring device. A streamline tailwheel 
fairing is optional equipment. Aerol 
shock struts are used on both landing 
gear main struts and tail wheel mount- 
ing. Landing gear is of cantilever 
type with wheels folding inward into 
the belly beneath the cabin. A simple 
actuating mechanism is electrically op- 
erated by means of an Eclipse retract- 
ing motor, the gear automatically lock- 
ing in either extended or retracted 
position due to the passage of a crank 
past dead center, and against a stop. 
Goodyear wheels, tires, puncture-proof 
tubes, and hydraulic brakes are stand- 
ard. Landing gear struts mount di- 
rectly to the main spar. 

Position lights and Grimes retract- 
able landing lights are standard equip- 
ment, as are the four electrically op- 
erated flares. All wiring is installed 
in conduits and the entire plane is 
shielded and bonded for radio. Al- 
though radio equipment has not been 
made a standard item, every plane so 
far delivered has been fitted with a 
radio at the factory. 

Great attention has been given to 
the instrument panel, which is prac- 
tically a duplicate of a modern trans- 
port, being mounted on Lord bushings 
and including such items as turn and 
bank indicator, rate of climb, sensitive 
altimeter, manifold pressure gage, car- 
buretor air temperature gage, Weston 
thermocouple unit, etc., as standard 
equipment. Also standard is the 


Hamilton-Standard controllable pro- 
peller, dual throw-over type Dep con- 
trol, and Lux pressure fire extinguisher 
system. 

Fuel capacity of 112 gals, is pro- 
vided in two tanks mounted in the 
center section outboard of the cabin. 
Wing tips are quick detachable for 
service, inspection or repair. 

From the service standpoint a major 
feature is the powerplant unit, which is 
built up on a separate jib before mount- 
ing to the plane. Great attention has 
been given to arrangement of the en- 
gine section for ease of access for 
routine servicing and for quick removal 
for overhaul. All electrical connec- 
tions from the engine mount to the 
fuselage are carried through a single 
Cannon plug detachable at the firewall- 
Likewise, all plumbing carrying from 



the fuselage to the engine section is 
taken through a single panel where all 
lines are concentrated for neatness 
and accessibility. Solar exhaust mani- 
fold and heater stove is standard 
equipment. The oil cooler is mounted 
inside the engine cowl and supplied 
cold air by means of a tunnel from be- 
tween two of the cylinders. 


Specifications and performance. 


Span 

Height 

Wing area 
Wing loading . . 
Power loading , 
Gross weight . . . 


Passenger capacity 

Itaggage capacity 

Fuel capacity 

Oil capacity 

Cruising speed (sea level) 
Cruising speed (altitude) . . 
Take off (sea level) 

Take of! (with flaps) 
landing speed (flaps) 

Initial rale of climb. . 

Service ceiling ..... 

Absolute ceiliog 

Fuel consumption 

Range (cruising) . . . 

Standard Instruments (Pioneer 


. .2508 sq. ft- 
.17.5 Ib/sq/ft. 
9.8 lb .dip 


mo lb 

.112 gal 


57 m.pJi. 
1530 ft. per min. 
.. . 22.000 ft 
. .24.000 ft. 

. .22 gallons/br 

,9S0 miles (max.) 

Rolls- 


Airspeed indicator, turn and bank indi- 
cator, rate of climb, clock, compass, 
sensitive altimeter, manifold pressure 
gauge, tachometer, engine gauge unit with 
oil pressure, oil temperature and fuel 
pressure, Weston thermocouple unit, 
Weston ammeter, A.C. fuel gauges, land- 
ing gear indicator lights, ice warning in- 
dicator, carburetor air temperature gauge. 
Standard equipment: 

Hamilton-Standard controllable propeller, 
Eclipse electric starter, Eclipse 25 amp. 
generator, Goodyear wheels, semi-air 
wheel tires, puncture proof tubes, and hy- 
draulic brakes, Cleveland Pneumatic 
shock struts, navigation lights, Exide bat- 
tery, Lux pressure fire extinguisher sys- 
tem, Solar exhaust manifold and cabin 
healer stove, heating system and cabin 
ventilation system, Lord rubber instru- 
ment panel bushings, dual throwover Dep 
controls, retractable landing gear, Ecilpsc 
retracting motor, chassis warning horn, 
radio shielding, Grimes retractable land- 
ing lights, four II min. flares, first aid 


Special equipment: 

Hamilton-Standard constant speed control 
unit, Cambridge exhaust gas analyzer, 
Sperry Directional Gyro, Sperry Gyro 
Horizon, Radio receiver, radio transmit- 
ter, chair type parachutes, Romcc vacuum 
pump for instruments. 

Included in supplies and equipment stand- 
ard on the Executive are: MacWhyte 
control cable, Fafnir ball bearings, Plexi- 
glas, Parker plumbing fittings, Hayes 
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Rationalizing Aircraft Production 

(Continued from page 25) 


in progress. Drs. von Karman and 
Clark Milliken met with the group to 
explain some of the more advanced 
projects in wind tunnel research. Of 
special interest were the projects deal- 
ing with boundary layer investigation. 
Among other approaches to the bound- 
ary layer research was the special 
wind tunnel model soon to be tested, 
which is equipped with an electrically 
driven air pump to draw or blow the 
boundary layer off the wing while the 
model is under test in the tunnel. 

Although dedicated to a spirit of 
Norwegian (or Scandinavian) gayety 
in the most approved Bill Stoutish 
manner, the annual banquet carried 
several constructively serious notes. 
Harry T. Woolson called these annual 
National production meetings a recog- 
nition of the outstanding position 
achieved by the Pacific Coast in the 
aviation industry. F. P. Laudan, in 
acepting the Wright Medal for him- 
self and J. K. Ball and E. J. Min- 
shall, of the Boeing Company, com- 
mented on the fact that the paper 
which had won this award was typi- 
cal of the spirit of cooperation which 
had built the Boeing Company and 
was being manifested throughout the 
industry, as the paper was the work, 
not alone of the three authors in 
whose name it was given, but of many 
Boeing men who had contributed ma- 
terially to its preparation and back- 
ground. Wm. B. Stout, once he had 
disposed of a Scandinavian David and 
Goliath, settled down to a gripping 
discourse on the need of straight engi- 
neering thinking in the aviation field. 
He agreed with the comment made 
previously by E. R. Springer, of the 
Douglas Company, that most of the 
industry's problems could be solved by 
ordinary common sense intelligently 
applied, but commented on how un- 
common it was to find any common 
sense to apply. He thought the avia- 
tion industry had been peculiarly 
blessed through a lack of production, 
which had permitted great engineering 
progress through frequency of change 
and originality of design such as is 
too often stifled by quantity production 
considerations. 

Highlight of the first technical ses- 
sion on Thursday morning was the 
paper by A. L. MacClain and R. S. 
Buck, Pratt & Whitney Aircraft Com- 
pany, describing flight tests conducted 
with a new torque indicator which 
measures the reaction forces of the 


fixed gear in the propeller reduction 
gearing, giving true horsepower read- 
ings under actual (light conditions. Of 
great aid to the pilot in regulating 
mixture strength and controlling the 
engine power, it was predicted that 
this instrument would shortly become 
standard on geared engines. Adding 
about sixteen pounds to engine weight, 
in its present form, the device consists 
essentially of provision for floating 
the fixed gear in the propeller reduc- 
tion gearing in such a way that the 
gear is free to rotate except that it is 
located by a device which transmits 
to an instrument a direct reading of 
the torque against the fixed gear. 

A paper on the Design of Cowlings 
for Air-Cooled Engines, by Donald H. 
Wood, National Advisory Committee 
for Aeronautics, was read by Russell 
G. Robinson. The most voluminous 
paper of the entire meeting, this work, 
liberally supplied with diagrams and 
charts, brought hearers up to date on 
N.A.C.A. cowling work. Original 
N.A.C.A. cowlings were shown to 
have been crude indeed when com- 
pared with the current formula for 
approaching the cowling problem with 
a single equation incorporating both 
drag and cooling factors. Attention 
was directed to the necessity of baffles 
in connection with use of the N.A.C.A. 
cowl, and to the desirability of a flow 
regulating device such as the variable 
skirts now in use. This was likened 
to a valve controlling the flow of air 
through a pump, which is the func- 
tion of the cowling in directing cool- 
ing air over the engine. Propeller 
effect was shown to be negligible, as 
the decreased nose pressure with a 
propeller operating at the front of a 
cowled nacelle was compensated by an 
increased suction at the trailing skirt 
due to the propeller air blast. A 
possible future development is the 
nose slot cowl, exhausting air in the 
region of high negative pressure near 
the nose of the cowling. This type 
has been found very critical but holds 
promise of improved cooling at low 
speeds. Present work is much con- 
cerned with the loss of efficiency in 
handling cooling air at the baffle exit 
after all useful cooling work has been 
done. It is thought that adequate 
cooling can be accomplished with only 
about 60 per cent the quantity of air 
and 20 per cent of the energy used at 
present. Little aerodynamic gain was 
expected from burying engines in the 


wing, as present designs with large 
wings and relatively small nacelles 
have shown little wing-nacelle inter- 
ference. 

As to in-line engines Mr. Wood 
indicated a strong skepticism concern- 
ing their promise of greatly reduced 
drag. On the basis of such in-line 
cowling tests as have been conducted 
lo date, which are admittedly insuf- 
ficient to point a definite trend, the 
in-line engine was felt to have shown 
no reduction in drag over radials of 
comparable horsepower. This scien- 
tific testimony takes on added interest 
due to its exactly opposite nature from 
the results shown by the past seven 
years of air racing, in which in-line 
powered planes have consistently 
shown greater speed than radial pow- 
ered racers of equal horsepower. Ob- 
viously much benefit should result 
from further research into the cool- 
ing and cowling of in-line types. A 
practical suggestion was that manu- 
facturer's engine type tests should 
more nearly stimulate cooling condi- 
tions of normal flight in order that 
the engine builder might supply more 
detailed data to the airplane designer 
for laying out a cowling that would 
best solve the drag-cooling formula. 
In closing it was felt that additional 
research on wing-nacelle interference 
is necessary. While manufacturers 
are not necessarily wedded to the 
radial engine type for life, neverthe- 
less it was felt that this type possesses 
so many advantages, both inherent and 
acquired, that it looms large as a com- 
petitor for any other type engine 
which may be brought forward. 

A paper on Engine Maintenance 
from the Operator's Viewpoint, by 
Walter A. Hamilton, of TWA, was 
presented by J. W. Vale, TWA Edu- 
cational Director. Hamilton particu- 
larly commented on the fact that 
though present engines in airline use 
are required to develop greater relative 
horsepowers quicker and over longer 
periods than heretofore, that this is 
being accomplished with reduced in- 
spection and maintenance. This is 
partially due to the five automatic 
functions now incorporated in the 
operation of airline engines: 1. Con- 
trol of engine r.p.m.’s, 2. Manifold 
pressure control, 3. Engine air intake 
temperature control, 4. Mixture con- 
trol, 5. Engine oil temperature control. 
It was reported that even consid- 
ering mechanical delays of the most 
minor nature, TWA is now operating 
37,000 miles per mechanical delay. 
Exhaust valves arc now operating 
3,500 hours before being returned to 
the manufacturer for re-heat treat- 
(Tum to page 76) 
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New York to New York — 25,000 miles by 
scheduled air transport — that is the prospect for 
1938. Marking an aeronautical milestone of tre- 
mendous political and economic significance, 
seven great air lines will complete a globe-circling 
route offering the last word in service for pas- 
sengers, mail and express. 

Flying equipment on each of the seven air 


lines will be the finest that aviation science can 
produce. And, in observing the details of these 
latest giants of the air, it is interesting to note the 
part played by Hamilton Standard. Every plane in 
this world - service, ivhether British, German, 
Dutch, or American, will be fitted with Controll- 
able Pitch Propellers, manufactured either by 
Hamilton Standard or by its licensees. 
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A t as an Element in Design 
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curve completely independent of any 
behavior in the vicinity of the stall 
as normally measured. This matter 
of the presence of gusts becomes of 
increasing importance inasmuch as 
the strength of transport aircraft, at 
least, must be decided mainly by the 

Normally, all calculations of gust 
velocity and intensity, and the conse- 

sharp edged hypothesis which implies 
momentary inability on the part of 
the aircraft to respond to the aero- 
dynamic effects imposed upon it. It 
is fairly obvious that the presence of 
viscosity in the air precludes the pos- 
sibility of the sharp edged transition 
hypothesis from having a basis in 
physical fact. 

Any ascending or descending mass 

upon by the pressure of viscous forces. 
There must always therefore be a 
gradient defining entry into a gust. 

The abruptness with which a bump 
is always felt is no criterion of the 
sharpness of the gust, since, for a 

acceleration is reached in a very short 
space of time. This means that in 
steep but still definitely graded gusts, 
as they must be, the bump is felt 
practically instantaneously. 

The gradient of the gust also will 
greatly affect the maximum normal 
acceleration and if we assume a gradi- 
ent below a certain value it may be 

produced by a finite sharp edged gust 
even if the graded gust eventually be- 
comes infinitely great. It is necessary 
to assume that the airplane moves in a 
straight line while with the graded 
gust the assumption must be that the 
airplane responds to some degree at 
least to the aerodynamic forces im- 
posed upon it. 

It is possible to find the linear 
gradient law for a gust such that the 
ultimate accelerations is that produced 
by any designated sharp edged gust. 

The matter of the possible gradi- 
ent of a gust is discussed at consider- 
able length by J. H. Crow in Aircraft 
Engineering, May 1937, using the 
general equation due to Professor B. 
M. Jones for the case of the graded 
gust 


where w is the vertical velocity of the 
airplane downward and to' is the gust 
velocity upward. Using the numerical 
values of IS lb. per sq.ft, loading, 


and a speed of 200 m.p.h., the time 
relationship for a 25-ft. per second 


and the space relationship as to' — 
—0.31 X, or about 1 ft. per sec. in 3 
ft. It has also been shown that a 
time of only 0.6 sec was required to 
reach an acceleration of 90 per cent of 
the maximum value. 

It appears, therefore, that, although 
flight conditions are normally taken as 
steady in establishing the stressing 
conditions, for two of the vital flight 
conditions at least, the conditions are 
extremely momentary, for which a 
somewhat different treatment might 
legitimately be required. This is also 
true for any accelerated case in which 
equilibrium is established by consider- 
ing the mass inertia of the airplane. 
Consider, for example, an airplane in 
the act of landing in which a side 
load acts on one wheel only. In gen- 
eral, 90 per cent or more of the mass 
inertia of the airplane may be con- 

of a side force for any appreciable 
length of time will result in the attain- 
ment of an angular velocity and rota- 
tional movement of the wing tip. 

limited by the contact of the wing tip 
on the ground, members of the land- 
ing gear will be subjected to loads of 
extremely short duration whether or 
not recovery is affected. 

Although the previous discussion 
demonstrates the fact that many criti- 
cal conditions are necessarily momen- 
tary ones, it provides no evidence that 
they should be differently treated. 

The amount of evidence that mem- 
bers behave differently under suddenly 
applied loads is scattered and unsys- 
tematic. The usual reaction to the 

not necessarily measure strengths 
under momentary loads is to recall 



the text-book demonstration which 
proves that the stresses developed 
under impact are twice those under a 
steady load, but practical experience 
dictates otherwise. 

Consider a steel tube which formed 
part of a large engine mount. The 
member was of streamline section heat 
treated to 95,000 lbs. per square inch 
ultimate tensile stress, having the fol- 
lowing characteristics: 


Size— 3 O.D. — .065 
Length— 63 inches 
Area — .5993 inches* 
E (From tension 


I = .22018 incl 
= .6061 incht 
= 104 

test) =28.6 X 10 


This member, pin ended under axial 
load, was calculated to make good a 
stress of 26,500 lbs. per square inch 
or a load of 15,850 lbs. A certain 
amount of fixity probably existed at 
one end since at that end the pivot 
pin was arranged along the minor axis 
of the section. Experience with^a simi- 

amount of fixity so attained is small. 
On actual test the strut was loaded 
to 17,440 lb., which gave a stress of 
29,150 lbs. per square inch. Under 
this load the deflection at the center 
was approximately A inch which gives 
a further stress due to bending of 
14,850 lb. per sq.in., or a total 44,000 
lb. per sq.in. Although the strut was 
not destroyed in this static test there 
was evidence for the belief that the 
maximum load had been reached, since 
it is a characteristic of Euler columns 
that, even while the stresses are low, 
after a certain critical load has been 
reached any further attempt to load 
the strut will result only in an increase 

The same strut was then loaded with 
most from increasing heights until 

accdera^r corresponding to 22,400 
lb. axial load in the strut as com- 
pared to the static strength of 17,440 
lb. developed on test. This difference 
(29 per cent) is too great to be passed 
over, and if it could be considered to 
exist in all structural members could 
be used to advantage in design. 

Practical experience tends to bear 
out the idea that momentary loads are 
less critical than static loads. High 
accelerations may be developed in a 
pull out by pulling swiftly back on the 
stick and then immediately shoving it 
forward again. As illustrated dia- 
grammatically in Fig. 3, the result is a 
peak acceleration of high value and of 
short duration. As opposed to this, 
the stick may be drawn back until a 
high acceleration is developed and 
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( Continued from page 70) 
maintained by proper positioning of 
the stick. There is evidence to war- 
rant the belief that momentary accel- 
eration as in the first case may appre- 
ciably exceed the strength of the air- 
plant warranted by static tests or by a 
maneuver of the second sort. 

If further evidence warranted the 
use of say a 30 per cent increase in 
strength for certain members this 
would take care of such things as an 
overlift design condition, and would 
provide a definite margin for use with 
gust conditions. 

It cannot be considered from this, of 
course, that all struts are necessarily 
good for a 30 per cent over load when 
loaded dynamically. Differences in 


predicament as the individual repre- 
sentative. They usually have no dem- 
onstrator to be shown, even if a sale 
has been made to a local buyer, be- 
cause sport flying is almost wholly 
in the vicinity of the airport and long 
cross country trips are made only 
on rare occasions. The manufacturer 
may think he has South American 
representation but in most cases it is 
only local. At present, this may be 
sufficient, but for the future another 
system may have to be developed and 
used to take full advantage of the 


All representatives in South 
America have sales and operating 
problems quite different from those in 
the United States. In many instances, 
the manufacturer is not well acquainted 
with the representative, having had 
little business dealings with him in 
the past. In the case of the individual 
representative very likely the appoint- 
ment was made through correspond- 
ence or the purchase of a demonstrator. 
The representative conducts his 
business by his country's standards and 
not by American methods. The manu- 
facturer does not understand the rep- 
resentative's problem thoroughly, nor 
does the representative know the limi- 
tations of the factory. All of these 
things account for the confusion that 
exists in the export business as it is 
now conducted. To clarify the repre- 
sentative’s side of the picture, the 
following list contains the major prob- 
lems of selling aircraft in I-atin 


materials as well as differences in 
geometrical proportions undoubtedly 
affect the capacity of structural mem- 
bers to take greater dynamic than 
static loads. With the increased use 
of monocoque construction, this char- 
acteristic may assume a still greater 

tion is surprisingly elastic and capable 
of absorbing momentarily a large 
amount of energy. 

Before any rules may be formulated 
for use in design and before any 
change in design requirements may 
logically be made, there is a real ne- 
cessity for a test program to determine 
first the limits of the problem and 
then to determine actual behavior for 


America. Naturally, the entire list 
does not apply in total to each repre- 
sentative, but certain of the problems 
are common to all, whether or not they 
are individual representatives or an 
export company. 

1. The bargaining instinct of the 
Latin-American, and the fact that 
practically every potential buyer in- 
sists on a discount and tries to buy 
direct from the manufacturer. 

Explanation : In order to make this 
statement clear one must take into 
consideration the make-up and back- 
ground of the average wealthy South 
American. He usually speaks English 
fluently, or if not, reads or understands 
English. He is well traveled, perhaps 
partially-educated in Europe and he 
has a very definite European back- 
ground. He is perfectly aware that 
any imported article sold in his country 
will be fairly high in price, because in 
everyday purchases some import is 
included. He has been buying needed 
American and European imports for 
years and knows that in many in- 
stances the prices are exorbitant. In 
the case of purchase of aircraft he 
knows the f.o.b. price, the probable 
commission of the representative, prob- 
ably knows the representative per- 
sonally, and will make every effort to 
bring down the delivery cost. The 
representative also understands this 
and the merry-go-round begins. As 
an illustration, an extreme example 
follows: A potential buyer, wealthy, 
a member of a prominent family, and 
the owner of an American airplane in 
the light class had decided to graduate 


to a larger job. He also knew the 
representative personally. Instead of 
contacting the representative he con- 
tacted the factory, saying it was im- 
possible to do business with repre- 
sentative. He wrote under the nom- 
de-plume of a former R.A.F. officer, 
offering to act as their representative, 
and at the same time making a cash 
offer to the factory for a delivered 
airplane slightly under the f.o.b. price. 
The factory, of course, backed the 
representative, but wrote in such a 
manner that the buyer had no alterna- 
tive except to do business with the rep- 
resentative. After a considerable sum 
was spent in letters, cables and wires, 
the representative made the man a 
subdealer with a 10 per cent discount 
to close the sale, which was a mistake. 
The buyer immediately countered for 
another 5 per cent and the outcome of 
the deal was the purchase of a Euro- 
pean aircraft at the terms dictated by 
the purchaser. 

Z. Demonstrators: — The writer 

knows of only three or four demon- 
strators (used in the sense of the word 
of what constitutes a demonstrator, 
and its availability, in the U. S.) be- 
tween Rio — Buenos Aires, Santiago 
and Lima, as explained during the first 
part of the article. 

3. Cash with order — The average 
economic set-up of a wealthy Latin- 
American is not a ready cash one. 
The wealth is usually tied up in prop- 
erty, business or industry. The young 
man of wealthy family, unless he has 
inherited his portion is still on allow- 
ance and under the control of the head 
of the family who is a paternalistic, 
dictator. This means two sales must 
be made, one to the family head, and 
one to the young man. The young 
man usually lias an automobile, a good 
allowance and every advantage, but to 
dig down for the full price of an air- 
plane is out of the question unless he 
controls his own money. Most com- 
mercial factories could be kept busy 
all winter if all the wealthy young 
Latin-Americans could get their hands 
on their probable inheritance. The 
comparison which can be made is that 
American automobiles are financed on 
as long as a 24 months basis to tap just 
this type of situation, which is out of 
the question in the case of aircraft. 
Fortunately, there are many other 
types of potential sales other than the 
individual and fortunately there are 
many individuals with their own 
money. There isn't a large business 
in South America which covers con- 
siderable territory with men, equip- 
ment or materials that could not use 
(Turn to page 75) 
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some type of commercial equipment 
daily. The drawback is reliable pilots 
which again brings us back to indi- 

4. Exchange — For example, ex- 
change and its effect on sales. Suppose 
South America manufactured aircraft 
and the United States did not — and 
you, as an individual, wanted an air- 
plane. Suppose also, due to economic 
reasons our dollar, although good 
enough to buy food, clothes, and con- 
duct business in the United States, had 
only a 1 to IS value in South America. 
Suppose the price of the airplane was 
3000 pesos or milreis — or $45,000 to 
you, in your dollars at that rate of 
exchange. Of course, the Latin- 
American is very familiar with foreign 




thing necessary, but 45,000 units of 
anything, even potato chips, is a lot of 
potato chips. There is considerable 
more to the exchange situation than 
the above explanation and its handi- 
caps to sales, but the example given 
sheds some light on the matter. 

5. Representatives’ lack of operating 
capital: — If an export company con- 
ducts your business or an individual 
acts as your representative the situa- 
tion is identical. The export company 
that has more than one demonstrator 
bought for the purpose, and being 
shown throughout its territory does not 
exist The same applies to the indi- 
vidual. Usually when sales are made 
the buyer is appointed as an agent, if 
based away from the city or municipal- 

Sales are hard to make with only a 
catalog and price list, and the fault 
does not lie entirely with the export 
company or the individual representa- 
tive. The export corporation probably 
takes care of all of South America, 
and the individual representative one 
country. If each type of representative 
placed demonstrators where sales could 
be made, or at least sale of the demon- 
strator, it would take considerably 
more financing than cither would as- 


7. Crating and Shipping Costs— The 
amount charged by the factory for 
crating, even though labor and ma- 
terials are high and the manufacturer 
thinks there is no alternative, is out 
of proportion and has always been a 

8. European Competition — European 
competition is serious in one respect. 
It minimizes the characteristic fineness 
of American equipment by offering 
higher horsepower ratings, innumer- 
able gadgets, less costly shipment with 
time payments, in many instances. 


The higher horsepower ratings 
although meaning nothing but more 
power to get it off the ground and 
keep the job flying has a peculiar at- 

The writer remembers bets that were 
made on testing a float-equipped Fair- 
child 24 that it could not get off the 
water in two minutes, let alone carry 
four people with 145 horsepower, but 
this example of good design and fine 
equipment, of course, was not wit- 
nessed by all South Americans. 

9. Lack of Translated Material — 
The individual representative works on 
a fairly small margin and if he based 
his living entirely on the sale of com- 
mercial aircraft his card at the hospital 
would read exhaustion from under 
nourishment. Luckily, the representa- 
tives usually arc well-to-do or have an 
income from some other source. Trans- 
lated advertising material is therefore 
neglected due to outside influence and 
the fact that he does not have to push 
aircraft sales to live. Some export 
companies may translate all advertis- 
ing matter, but to my knowledge, it 
is left to the sub-agents who after all 
are individual representatives. It is 
not entirely necessary for catalogs to 
be in Spanish or Portugese, but the 
amount of good accomplished would 
offset cost of translating and printing. 

The minor problems are: 


1. Length of time for delivery — A 
situation that can be remedied only by 
pushing through the order more 
rapidly at the factory. When the 
buyer asks a delivery date and the 
answer is from one to two months 
enthusiasm is dampened considerably. 

2. Assembly and Delivery service— 
Assembly is arranged for at the repre- 
sentative’s base, which is usually at the 
major port of entry of a country, but 
if the buyer is located 1600 miles up 
the coast in the same country, who 
pays the bill for delivery, who delivers 
the airplane, and if the buyer is in a 
small city without a mechanic, where 
will he get his service? 

3. Spare Parts — The spare part 
situation is partially taken care of up 
to and including the first top overhaul 
by the purchase of parts with the order 
of the airplane. Subsequent mishaps 
or needed parts rely on air mail and 
loss of operation for as long as three 
months. 

There are whole and partial solu- 
tions to each of the above problem but 
the way to sales and a well ordered 
routine must start at the factory. The 
manufacturer that plans for sales south 
of the equator will be amply repaid in 
the future for the small amount of 
time and expense devoted to aid in the 
development of this fast growing 
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ture the pilot closes the throttle to the 
“slow running” position, the mixture 
selector lever is automatically moved 
to the “normal rich" setting, this ob- 

up again. 

The pilot can of course leave the 
mixture-selector lever in the "normal 
rich” position throughout the range 
of the throttle lever movement, which 

small throttle openings on the ground. 

Constant Speed Propellers 

Where constant speed propellers 
are used it is imperative that the con- 
trol of mixture correction for altitude 
be entirely automatic and have 
"straight line” characteristics up to 
the ceiling of the airplane. Since 
therefore the mixture strength with 
altitude is properly controlled, and su- 
percharge pressure is relative to the 


angular movement of the pilot's throt- 

r.p.m. propeller can be automatically 
achieved by a connection from the 
carburetor, instead of the cockpit. 

slow running, advanced throughout 
the cruising range (where it aids 
economy) and retarded again under 
full power conditions, this is accom- 
plished automatically by a connection 

volve a control lever to the cockpit. 

Ice Prevention 

The Hobson-Swann ice eliminator 
is combined with the Hobson elec- 
trical ice-warning unit and provides 
fully automatic prevention of ice for- 
mation in the induction system. It 
does not require the use of heated 
induction elbows or the introduction 
of hot air, which frequently causes 
detonation and serious drop in power. 
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ment and further operation. This is 
partially due to the perfection of the 
automatic valve gear lubrication. 

Robert E. Johnson, Wright Aero- 
nautical Corp., aroused much interest 
with his comments on the Develop- 
ment of Successful Engine Installa- 
tions. The three major factors in a 
successful installation were thought 
to be cowling system, lubrication sys- 
tem, and fuel system. Much work re- 
mains to be done on handling of lubri- 
cating oil, especially in connection 
with proper oil cooling. Fuel troubles 
were largely dtie to vapor lock and 
with high altitude operation approach- 
ing it was suggested that fuel coolers 
would be a necessary development of 

Despite the most detailed design ef- 
fort in the development of engine in- 
stallations it was felt that exhaustive 
flight testing could not be neglected. 
Planes of twin engine type carefully 
designed for maximum single engine 
performance were found to lose an 
appreciable amount of horsepower 
when flown with one engine dead due 
to improper location of the carburetor 
air scoop with relation to the single 
engine operating condition. Much 
comment was raised at the conclusion 
of Johnson's paper as to whether the 
complete engine-accessory group, from 
the fire-wall forward, should be de- 
signed and built by the engine manu- 
facturer, or jointly as at present. T. 
P. Wright, of Wright Aeronautical 
Corp.. strongly favored having the 
engine manufacturer do the whole job. 
Dr. A. L. Klein, of California Insti- 
tute of Technology and the Douglas 
Aircraft Company, suggested there 
were a number of seemingly insur- 
mountable problems in connection with 
such an undertaking on the part of the 
engine builder. 

In reporting on Engineering for 
Production in Stainless Steel, E. J. 
W. Ragsdale, E. G. Budd Manufactur- 
ing Company, gave many examples of 
the interesting methods developed by 
his company in applying stainless steel 
to railroad rolling stock design. He 
felt there was a promising field for 
this material in aviation but admitted 
costs to date were high. Discussion 
brought out the fact that England, 
long a leading exponent of steel con- 
struction, has now swung to aluminum 
sheet structures. 

Eric Springer, Douglas Aircraft 
Company, gave a detailed report on 


Production Control as developed in 
the Douglas Aircraft Company. 

Outlining procurement planning of 
the United States Army Air Corps, 
Major J. L. Stromme stressed the im- 
portance of preparing an adequate 
plan for the rapid mobilization of in- 
dustry in time of national emergency. 
He reviewed the futile expenditure of 
640 million dollars for American air- 
planes that never reached the front 
during the World War. 

A paper on Quality Control of 
Aluminum Alloy Aircraft Castings by 
Kent R. VanHorn and Howard J. 
Heath, Aluminum Company of Amer- 
ica, stressed the value of x-ray tech- 
nique in perfecting foundry practices 
for the production of each new type 
casting. There is not yet available 
a satisfactory method for predicting 
the normal service life of a casting. 
Tests of specimens poured from the 
same metal as a lot of castings, or 
even of test sections sawed from a 
selected casting, were found inac- 
curate indicators of casting properties. 
It was suggested that any strength 
testing should be conducted with the 
casting as a whole. An examination 
of the service record of aluminum 
alloy castings in aircraft used showed 
that in ten years about 4,000,000 cast- 
ings weighing about 3,000,000 pounds 
have been produced by the Aluminum 
Company of America, with a negligi- 
ble number of failures being re- 
ported. Tom Triplett, of Triplett and 
Bartin, aircraft x-ray specialists, pre- 
sented prepared comment and slides 
to illustrate the improved technique 
in casting examination resulting from 
use of a new type x-ray tube. 

The rapid increase in the use of 
magnesium castings by the aviation 
industry was stressed by W. G. Har- 
vey, American Magnesium Corp., in 
his paper on the manufacture, char- 
acteristics and uses of magnesium 
castings. Comment on corrosion prob- 
lems revealed the fact that they are 
not generally as serious as some have 
thought, though the closest attention 
should be given to surface protection 
through proper treatment. Future 
developments are expected to include 
drawn and extruded sections of mag- 
nesium and formed sheet magnesium 
alloys for wider structural applica- 

Latest developments in drop hammer 
technique were described by C. R. 
DeLaubenfels, Lockheed Aircraft Co., 


in a paper on Drop Hammer Appli- 
cations. While the drop hammer is 
a useful tool, its application must be 
considered carefully in the light of 
production volume, die costs, and other 
available methods. 

Desirable features of Plexiglas for 
aircraft use were stressed by G. P. 
Young, of Rohm and Haas Company, 
in his paper Plastics in the Aircraft 
Industry. Predicting much wider use 
of plastics in aircraft of the future, 
Young defined the two major types 
of plastics as thermosetting and 
thermoplastic, the former being cap- 
able of a chemical reaction when 
molded under heat and pressure which 
makes them thereafter incapable of 
being reformed through the repeated 
application of heat, whereas the 
thermoplastics soften under the action 
of heat and may be reformed. A dis- 
advantage of the thermosetting plastics 
is that mold costs are prohibitive un- 
less many thousand identical parts are 
produced. Applications of thermoset- 
ting plastics to aircraft use were given 
as: ignition system parts, control pul- 
leys and cable guides, instrument cases, 
knobs of controls, molded panel boards, 
insulation in electrical switches and 
junction boxes, interior panel work 
and decorative fixtures. Thermoplas- 
tics are used in: windshield, windows 
and transparent enclosures, inspection 
panels, landing light covers, edge 
lighted instrument dial glasses, in solu- 
tion as fabric finishing material 
(dope), in solution as a finish for 
leather upholstery, oil proof coating 
for ignition cable, drinking glasses, 
cup, plates, etc., lighting fixtures and 
decorative parts. Future application 
of large molded sections to aircraft 
construction is predicted. 

In discussing Maintenance Problems 
of Army Airplanes, Major Joseph T. 
Morris commented particularly on the 
increasing size of aircraft, making it 
difficult to ship replacement parts, or 
to ship a dis-asscmbled plane back to 
the repair base after damage in the 
field. He hoped that manufacturers 
could devise planes which would come 
apart into sections small enough to 
come within standard railroad clear- 
ances. He also considered it necessary 
to further develop portable repair 
shops mounted on trucks in order that 
field repairs might be performed to 
an extent at least permitting flying a 
damaged plane back to the main base 
for complete repair. Overhaul costs 
now represent approximately one dol- 
lar for every five and a half invested 
in equipment, compared with one dol- 
lar for every three and a half dollars 
invested in a unit in 1932. It is be- 
( T lira to page 78) 


HELPING GOOD MECHANICS DO BETTER WORK 



BY THE DEVELOPMENT OF 2 NEW 
TOOLS FOR SPECIAL TYPES OF/OBS 

TT'OR drilling in awkward places— there’s nothing like the new 
P Black & Decker K-Inch Shorty Drill. Shorty requires only 
4J4" clearance — its right-angle drive will reach “around cor- 
ners”— and it has the same speed and power as a conventional 
Ji-Inch Drill. 

The new K-Inch Low Speed Drill is specially designed for 
drilling in stainless steel, monel metal, high carbon and case- 
hardened steel. Its slower speed (450 r.p.m.) makes drilling 
easier, prevents burned drill bits and lost production time. Ask 
your Black & Decker Jobber to demonstrate these two new 
time-saving and money-saving tools — or write for com- 
plete details. The Black & Decker Mfg. Co., 738 Penn- 
sylvania Avenue, Towson, Maryland. 


future planes will be due to repairs 

sory parts. Importance of corrosion 
protection was discussed by F. G. 
Arnold in his paper on Effect of 
Design and Construction on Main- 
tenance and Overhaul of Naval Air- 
craft. In all too few words this 
paper brought out the need of a com- 
plete understanding of maintenance 
and overhaul problems on the part of 
the original designer. In an in- 
slides, John Leslie, Pan American Air- 

on the Pacific route. 

His paper on Factory Equipment 
and Tooling showed D. M. Carpenter 
of Consolidated Aircraft Corporation, 
to be an accomplished humorist as 

comment drew attention to the pe- 
culiar nature of aircraft production, 
described by some authorities as “Hys- 
terical production". Commenting on 
spot welding he thought the process 
had more limitations than adaptations. 
The number of rivets in a large mod- 
ern airplane was approaching a figure 
comparable to the national debt. Air- 
craft production is a three ring circus. 

ing sleepless nights injecting changes 
into the production picture until a de- 
sign which started out as a training 
plane emerges from the factory as a 
long range bomber. The engineers, 
in the second ring, issue changes 
notices and new drawings enhanced 
with decorative trimmings with wild 
abandon. In the third ring the shop 
is trying hard to find out what the 
customer and the engineering depart- 
ment want built. Thereafter it must 
be built— economically if possible— 
but always in a hurry. Though the 
shop cannot originate design changes 
it finds a splendid weapon against 
smooth production merely by making 
mistakes. Tile whole performance is 
dominated by the cry for speed. 
Green “Rush" tags are used until 
every order in the shop carries a green 
tag. Thereafter the color scheme is 
changed to red for outstandingly ur- 
gent jobs. In commenting in detail 
on shop methods a caution was sounded 
against too ready adoption of "cost- 
saving" production methods. An an- 
alysis showed that a stamping, thought 
to be a real money saver, was actually 
costing more than the bench built as- 
sembly it replaced. Aluminum alloy 
scrap is quite a cost item. Some 
salvage was resulting from using 
aluminum scrap for hand form blocks, 
jig material, and for large tools and 


omy resulted from development of a 
new square shear designed by C. A. 
Van Dusen. Further efficiency and 

own rivet making machinery. Now 

sizes is much needed. An automatic 
rivet heat treat process has been de- 
veloped for uniformity of results. 
Good work results largely from the 
use of good tools, and Consolidated 
is constantly seeking the best tools its 
purse will afford. 

The closing paper of the 1937 meet- 
ing by Henry A. Berliner, dealt with 
European Aircraft Production Equip- 
ment. Aircraft, particularly military 

on a scale surpassing anything we 
know. While they are producing air- 
craft components more efficiently than 
we, due to superiority of equipment, 
we are assembling the complete air- 
plane more rapidly and efficiently due 

superiority of American skilled work- 
ers, and better materials. Aluminum 
alloy drop forgings, extrusions, sheets 
and castings are far better in this 
country than in any other. Much 
time was spent in describing a sheet 
metal forming process involving the 
stretching of metal sheets over wood 

hammering while the metal is in ten- 
sion. It was apparently not known to 
the audience that this process has for 
some years been used to form float 
bottoms built by the Edo Aircraft 
Company. American and European 
tools were found to be generally sim- 
ilar. In Europe excellent results are 
being obtained with a unishear with 
extremely small blade, known as the 

are the wheeling machine, widely used 
in German factories in place of the 
power hammer; and the Stauchma- 
chine, or Upsetting machine invented 
by the late Professor Junkers. 


Out of a Hat 

( Continued from page 29) 


found in the normal aircraft manu- 
facturing organization. 

Our position was unique in that a 
transition to metal airplane construc- 
tion companies was not only abrupt 
but sizeable in scope. Men with 
metal experience were few. Our 
syllabus gave men just what was re- 
quired of them by the military con- 


tractors. Men not absorbed into our 
own organization have been imme- 
diately accepted by the metal aircraft 

This demand for men has permitted 
our accepting candidates with less 
than two years of college training and 
to separate educational departments 
from manufacturing operations as 
well as justifying a continued aug- 
mentation of educational and scien- 
tific talent. 

From the educational department 
men are selected and groomed for 
jobs in our organization, for our for- 

facturers. Since the work is highly 
technical it is natural that some 
should fall by the wayside during the 
nine months instruction period, but 
better than ninety per cent of the 
men are absorbed by the industry. 
Thus our unique method of produc- 
tion and licensing affords opportuni- 
ties for us to place men seeking ex- 
perience. Thus the three phases of 

market and the scarcity of skilled 
labor. 

All of this did not come down like 
manna from a generous heaven. It 
represents a good many bedroom rugs 
worn in circular paths in the small 
hours of a good many early morn- 
ings. Our production methods are 
not miraculous, they are frightfully 
simple— but making them simple has 
required no less than three years of 
constant effort leading up to our 
present willingness to announce our 
readiness for the low-priced market. 

We have succeeded in reducing 
welded parts to insignificent propor- 

welding. We can recall the early 
automobile with handmade, non-uni- 
formed parts. Repair meant the em- 
ployment of the nearest blacksmith. 
Compare that problem with the simple 
application of a machine-made stand- 
ard part which any automobile dealer 
today takes down from his stock- 
room shelf. We aspire to an order of 
simplified field service with inter- 
changeable die - cut sub - assemblies. 
And therein lies a tremendous reser- 
voir of economy. There is not a 
great difference in the basic structure 

price from P $l,500 to $18,000. ^ 

This in brief is what we are doing 
in West Trenton, New Jersey. We 
think we have found some answers 
to some problems that have puzzled 
the aviation industry since it started. 
And we are indebted deeply to the de- 
pression and to the kid’s Meccano 


How 

High 

do you aim 
to go in 
Aviation? 



A United Air Lines’ 
Mainliner flies high 
over New York City 


To men who look beyond just a “job” 

Boeing School of 
Aeronautics 

offers the most complete range of 
aviation training courses in America 

Boeing School of Aeronautics is a career school. 

It aims to develop the type of trained men the in- 
dustry wants as timber for positions of responsibility. 

As the only U. S. Appro ved School owned and op- 
erated by a great airline (United), Boeing School is 
identified with over 125 million miles of airline ex- 
perience. It gains further advantages through inti- 
mate contact with builders of aircraft and engines. 

The teaching staff totals 30 specialists in the fields 
of design, manufacture, repair, flight, transportation 
communication, administration and commerce.Thesc- 
experts are veterans, with up to 24 years of experi- 
ence. And at Boeing School the average is only 7 
students to one instructor — you gel more hours oj 
individual training. 

You work in an atmosphere of actual aviation 
activities. The school is located at United Air Lines’ 
Pacific Coast terminus, the A-l-A Oakland Airport. 
Pan America’s transpacific terminus is nearby — and 
there are 13 fields within a 24-mile radius. Flying 
weather is exceptionally good. And you have a 
complete range of 15 courses to choose from! Mail 
the coupon today! 

Next regular enrollment 
January 3, 1938 



YOUR TRADE SHOW in 1938! 

mm 

International 


Air Show 

M f DASY TO FLY J 

(safely! | 
— 

CHICAGO 

SEE THIS EASY TO OWN PLANE 

Jan. 28 to Jbeb. 6, 1SJ38 


== 
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Plan now to take advantage of the 

mm d °~” ’.i" • 

greater business opportunities of 
the coming year by exhibiting at 

_ #*ee n\ c r;r 

the only Class A sanctioned aero- 
nautical exposition in 1938. 

DESIGNED BY Q, , S, O/UjU/TS. ^ 

Space has already been reserved for 

■ TAUOR-YOUNG AIRPLANE CO. 

|W ALLIANCE, OHIO 

more airplanes than have ever been 


Chicago will be the focal point of 
occasion of this gigantic, most all- 

When you want Men 

the same ESSTrtto'pfMSi™ 

WiSm 

AVIATION “CLASSIFIED” 

facture and commerce in all of their 

Put your product in the floodlight 

of 1938! 

Exhibit in this industrial congress 


point to new progress in your 

REFINISH YOUR PLANE 
CORRECTLY THIS EASY WAY! 

1 Space Reservations Now Being Made 

[ INTERNATIONAL AIR SHOW 

ISSillSi 

International Amphitheatre — Chicago 

*S2 Inc - or their iobbcrs aod 

BERRY BROTHERS 



KEEPING PACE 

( Jn modern Construction 



Following the policy of constant improvement 
in the finished product, "Ohio” again steps forward 
in applying the latest type of Conlrollml .Atmo- 
sphere .Anm-nling and .’Normalizing equipment 

to its present facilities for maintaining the establish- 
ed reputation of "Ohio Special tfualii v“ Aircraft 
Tubing. 

additional factor of safety in aircraft 
construction is provided through the elimination of 
the former oxidized surface, leaving the surface 
clean, smooth and definitely scale free and surface 
bright, a decidedly better tube to inspect and weld. 



ings of "Ohio Special 
Quality" Chrome 
Molybdenum Con- 


THE OHIO SEAMLESS TUBE COMPANY 

SHELBY, OHIO 


1 


specify: Ohio Special Qualiti] non-oxidized 







^^INTHE AIR AND ON THE GROUND IT’S RCA ALL THE WAY! 


FLYING IN SKIES! 



If there is anything you want— 

or something you don't want that other readers 
of this paper can supply— or use — advertise it in 

Aviation "Classified" 


B A 30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY nIwyorkcTtt 

The New RYAN S-C 
Comes to Stewart Sales 

We are pleased and proud to announce that we 
have been selected to distribute the new Ryan 
plane featured in a two page advertisement in 
this issue. 

Ryan Sales, Charter Service 
Student Instruction 

Write or wire for full information 

STEWART SALES 


V 


Aumuipc] 


AVIATION EOUIPMENT & EXPECT • INC. 

25 CcAvrc Street. New Venn Cu». U. S. A. Cable Address: AVICCTPC 



START YOUR AVIATION BUSINESS 
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HERE'S THE PLAK — HOW IT WORKS — AND 
WIIAT YOB GET— /of onli, 9.760 down 


BENNETT AIK SERVICE 
Central Jersey Airport 
P.O. Bo* 247A. Highistown, N. J. 




WARREN SCHOOL OF AERONAUTICS 


AVIATION 


"^T offers you I nn1f 

GREAT FUTURE! ^ 




BOOKS 


A ^°a C Wood's , M?meographed° 

Textbook 

Airpldnc Design 

$4.00 Postpaid 

CORNELL CO-OP SOCIETY 

Ithaca. N. Y. 


For Additional Advertising of 

Schools and Flying Instruction 

Consult the Classified Advertising Index on page 84 — See 
“Schools” and “Flying Instruction” classifications under “Services” 


CAM YOU EQUAL THIS COM- tf|-| O CA 
PLETE AVIATION COURSE FOR ■* 1 


For Advertising of Used Planes, Engines and Parts For Sale, and 
Products and Services Offered, see pages 84, 85, 86 and 87 





Planes, Engines and Parts For Sale— Products — Services 
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Planes, Engines and Parts For Sale — Products — Services 




Positions Wanted 

.. Services . iSsiiSsfi 
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Employment Service 

SSSt«s , SS£‘S* 

Bulletins Wanted 


Copy for Classified Advertisements in the 
December Issue Required by November 17 





Planes, Engines and Parts For ! 


Priced to Sell 

USED PLANE BARGAINS 

1937 STINSON RELIANT 

Emmsm 
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$750.00. ° n,r 

SIrfcI) Atrrraft, Unc. 

STINSON 

DISTRIBUTORS 

in Top and A/ajor overhaul, on 

»J3SrX- 
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CUB HEATERS 
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A NEW TAYLORCRAFT 
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USED SHIPS I f 
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Again the USAIG is 
first with another 
new policy for the 
aviation industry. 
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What's NEW in Flying? 


idea, for tho.e who fly for pl.a.ure or bu.i- *» V°" “ ,h " " 


Mail Coupon Now ... No Money Needed 



Will You Accept this FREE Book 
-with your subscrip- 
tion to Av I AT I O N? 



This useful book has been developed by the editors of 
AVIATION to help Students, Pilots, Mechanics, Plane Owners, 
Fixed Base Operators, Airport and Transport men. It brings 
you the practical, workaday experiences of men who have made, 
and are making, their marks in the flying industry. It includes 
ideas for men in cities or villages, men with little or large capital. 
Spare time dollars — ways of building business — job getting — 
saving money on your training — these arc a few of the topics 
covered in this book. Here is invaluable help for newcomer 
and old timer — and it’s our gift to you, with your subscription 
to AVIATION. 


128 Pages of Practical Ideas For You 


Dollars from Photography — How to Buy a Plane on 
$20 a week income — Finding Jobs for Students — Ideas 
for Charter Service — Fixed Base Problems and 
Income — Instrument Training from Scratch — Flying 
Under the Hood — How An Airplane Opens the Door 
for the Salesman — The Low-Priced Airplane — 
Maintenance Kinks and Short Cuts — Trends in 
Sightseeing, Photography, Dusting — Aircraft at 
Work, as Told by users of Business Planes — and 
many other articles for everyone interested in the fly- 


To get your free copy of “Money Making Ideas in 
Aviation” simply use the handy form below, Every 

a copy of this helpful book, without cost. Send only 
the regular subscription fee — $3, one year, $4 two 
years — and your book will come to you at once. 
There may be just the ideas you need in the pages 
of this book. Let it, and the monthly issues of 
AVIATION help you go places in flying. Get your 
copy at once by filling out the convenient form below 
and mailing it to us NOW. 


MAIL THIS COUPON AT ONCE 


Attention: Present Subscribers 

You may obtain a copy of this FREE 
book by renewing vour present subscrip- 
tion. Regardle,, of -when your pre.ent 
mfoeriptien expires^yoa must sentMn 

additional time without duplication. 
Mail in your order and payment today. 


Aviation, 330 W. 42nd St., New York, N. Y. 


Tomorrow’s Standard of the Airways 



Greatest combination 
of speed, comfort and security 
in the history of 
air transportation 


Heralded as the world’s most beautiful airplanes, these new Boeing transports are the 
latest project of a company which for twenty-one years has been prominent in the 
development of new aircraft trends. Their spacious passenger compartments, luxurious 
furnishings, modern soundproofing and air conditioning will provide a new degree of 
traveler comfort, backed by the reassurance of four-engine reliability. 


Baei+uj. UaA alwayA built tomowiou/i ainpiatteA today! 





In aviation, confidence starts with 
starting. For two decades the re- 
sponsibility for this vital function 
has rested with Eclipse Aviation 
Corporation. 

Eclipse engineering and research 
resources have matched the swift 
pace of improvement in engine de- 
sign, have met the individual needs 
of many varied conditions of appli- 
cation, operation and servicing. 

Eclipse Aviation Corporation 
offers the following basic type start- 
ers, operating from various power 
sources, to serve specific purposes: 
POWER SOURCE STARTER-TYPE 

Manual (a) Inertia (Manual only) 

(b) Hand Turning Gear 

Electricity .... (a) Inertia (Combination 
(DC-12 or 24 volt) Manual and Electric) 
(b) Direct Cranking 
Electric 


Air Pressure ... (a) Air Injection 

Cartridge ( a ) Combustion 

(Powder) 

Electricity (a) Inertia (Combination 

(AC-110 Yolt— Manual and Electric) 

800 c,ol.) (b) Direcl Cranking 

Electric 


ECLIPSE AVIATION CORPORATION 

EAST ORANGE, N. J. 

(Subsidiary of Bendix Aviation Corporation) 


Above: Eclipse 
Type E-80 Direct 
Cranking Electric 
Starter— Approxi- 
mate maximum 
engine capacity 
-250 H. P. 


Above: Eclipse Series 11 Combi- 
nation Hand and Electric Inertia 
Starter lor 12 or 24 volt operation 
available with complete remote 
controlled acceleration and en- 
gaging means. 

Right: Eclipse Combustion Starter 
operating from power developed 
by remotely controlled igniting of 
concentrated energy in cartridge 
form . 


Above: Eclipse Type 
E-160 Direct Cranking 
Electric Starter with 
integral hand cranking 
gear, for 12 or 24 volt 
operation and provid- 
ing push button remote 
engine starting control. 

Left: Eclipse Type Y-150 
Direct Cranking Electric 
Starter — Approximate 
maximum engine capac- 
ity-145 HP. 



